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ABSTRACT 

V i sua l  i n t e r p r e t a t i o n  o f  sca le  c i r c u l i  p a t t e r n s  f rom t h r e e  sockeye salmon 
(Oncorhynchus nerka) escapements p rov ided  t h e  bas i s  f o r  e s t i m a t i n g  commercial 
ca t ch  c o n t r i b u t i o n s  i n  Southeastern A1 aska commerci a1 f i s h i n g  D i s t r i c t s  115 
and 112. The f reshwater  growth zone o f  t h e  t h r e e  s tocks  was t h e  p r i n c i p a l  
d i s c r i m i n a t o r y  c h a r a c t e r i s t i c .  C h i l  koo t  Lake e x h i b i t e d  t h e  sma l l es t  
f reshwater  growth zone, C h i l  k a t  Lake t h e  l a r g e s t ,  and t h e  s t o c k  t o  Berners 
Bay and t h e  C h i l  k a t  R i v e r  Mainstem a  zone i n te rmed ia te  i n  s i z e .  The minimum 
es t ima te  o f  t o t a l  r u n  o f  sockeye salmon t o  Lynn Canal i n  1985 was 447,291 
f i s h ,  o f  which 302,541 (71.7%) were harvested:  304,006 i n  D i s t r i c t  115 and 
16,535 i n  D i s t r i c t  112. The balance (126,750) escaped t o  spawn. The C h i l k a t  
Lake r u n  c o n t r i b u t e d  206,314 f i s h  o f  which 148,590 (72.0%) were harves ted  and 
57,724 escaped t o  spawn. C h i l  koo t  R i v e r  c o n t r i b u t e d  224,799 f i s h ,  o f  which 
155,773 (69.3%) were harves ted  and 69,026 escaped t o  spawn. E x p l o i t a t i o n  
r a t e s  w i t h i n  f reshwater  age g e n e r a l l y  inc reased  w i t h  ocean age and l onge r  
f i s h  were e x p l o i t e d  a t  a  g r e a t e r  r a t e  f o r  bo th  Chi 1  koo t  Lake and Chi 1  k a t  Lake 
s tocks.  Mean l e n g t h  o f  C h i l k a t  Lake f i s h  was g r e a t e r  t han  f i s h  f rom C h i l k o o t  
Lake o f  t h e  same sex and age. The Berners Bay/Chi lkat  Mainstem s tock  
c o n t r i b u t i o n  i n c l u d e d  a  ha rves t  o f  16,178 f i s h  i n  D i s t r i c t  115; these  s tocks  
were n o t  enumerated f o r  escapement. The mean da te  o f  ha rves t  o f  t h e  t h r e e  
runs  was d i s s i m i l a r ;  10 J u l y  f o r  Berners /Ch i l ka t  Mainstem, 12 August f o r  
C h i l k o o t  Lake, and 18 August f o r  C h i l k a t  Lake. The mean da te  o f  escapement 
was 7  August f o r  t h e  C h i l k o o t  r u n  and 13 September f o r  C h i l k a t .  

KEY WORDS : Sca le  p a t t e r n  ana l ys i s ,  s t ock  a1 l o c a t i o n ,  Chi 1  koo t  Lake, 
C h i l  k a t  Lake, Berners Bay, C h i l  k a t  R i v e r  Mainstem, Lynn Canal, 
sockeye salmon, t o t a l  r e t u r n ,  escapement, ca t ch  apport ionment.  



INTRODUCTION 

Stock ley  (1950) f i r s t  documented t h e  obvious d i f f e r e n c e s  i n  f r e s h w a t e r  
s c a l e  p a t t e r n s  of a d u l t  sockeye salmon from Chi lkoot  Lake and Ch i lka t  
Lake. Bergander (1973) c o l l e c t e d  s c a l e s  from t h e  f i s h e r y  f o r  use i n  
determining system of or igin  and demonstrated in 1974 the  f e a s i b i l i t y  of 
ident i fying f i s h  from the  respective lakes using c i rcu l  i  counts and s i ze  
of t h e  f r e s h w a t e r  zone i n  a dichotomous key. During t h e  1981 season t h e  
c a t c h  sample des ign  was improved and ca t ch  a l l o c a t i o n  was done us ing 
1 inear  di  s r i  minant function (LDF) analysis  t o  s o r t  1 inear sca le  measure- 
ments on a mainframe computer (Marshall e t  al .  1982). During t h a t  and the  
1982 season (McPherson e t  a l .  1983) measurements from age 1.3 sca le  pat -  
t e rns  provided an age spec i f ic  model which, when coupled with age compo- 
s i t i o n  data,  were used t o  a l loca te  catches with very high leve l s  of pre- 
c i  sion. McPherson and Marshal l  (1986) demonstrated t h a t  visual cl ass i  f i  - 
c a t i o n  of  s c a l e  p a t t e r n s  could be used t o  a l l o c a t e d  a l l  age c l a s s e s  of 
Chil koot Lake and Ch i lka t  Lake f i s h  wi th  s i m i l a r  o r  h ighe r  l e v e l s  of 
p r e c i s i o n  and accuracy as  seen wi th  t h e  a g e - s p e c i f i c  L D F  models. 
McPherson (1987) used v i sua l  c l a s s i f i c a t i o n  of f r e s h w a t e r  age c l a s s e s ,  
independent of ocean age, t o  a l loca te  catches t o  Chilkoot Lake and Chilkat 
Lake. Visual  a n a l y s i s  of  f r e s h w a t e r  s c a l e  p a t t e r n s  has been proven t o  
provide es t imates  of stock contribution of sockeye salmon stocks t o  the  
Lynn Canal ( D i s t r i c t  115) d r i f t  g i l l  n e t  f i s h e r y  w i th  a high degree  of 
precision.  

Estimation of the  numbers of f i s h  harvested by r u n  i s  essen t ia l  t o  sound 
management. Catch apportionment of t he  r u n  coupled with escapement counts 
p rov ide  e s t i m a t e s  of t o t a l  r e t u r n  by brood y e a r  as  wel l  a s  r a t e s  of  
exploitat ion.  Brood year re turns  can be used t o  evaluate optimum escape- 
ment requirements and t o  forecast  interannual returns,  Exploitation r a t e s  
by stock, age c lass ,  and s i ze  provide managers with addit ional  information 
by which t o  a d j u s t  t i m e  and a r e a  openings i n  o r d e r  t o  ach ieve  d e s i r e d  
escapements.  The temporal  d i s t r i b u t i o n  of c a t c h e s  by s t o c k  and age i s  
essent i  a1 f o r  eal cul a t ing cumulative migratory t i  me dens i t i e s  (Mundy 1979) 
which, when integrated with average timing data  and h i s to r ica l  cumulative 
t i m e  d e n s i t i e s ,  form t h e  b a s i s  f o r  i n t r a s e a s o n  abundance f o r e c a s t i n g .  
Comparison of the  temporal d i s t r ibu t ion  of age composition in catches and 
escapements can be used t o  calcula te  lag  time, reconstruct  the  r u n  d i s t r i -  
bu t ion  t empora l l y ,  and t o  p r e d i c t  escapement i n  absence of  t i m e l y  we i r  
counts. 

The Lynn Canal ( D i s t r i c t  115) d r i f t  g i l l  n e t  f i s h e r y  o p e r a t e s  i n  t h o s e  
wa te r s  of Southeas te rn  Alaska nor th  of L i t t l e  I s l and  (F igu re  1 ) .  While 
a l l  f i v e  s p e c i e s  of e a s t e r n  P a c i f i c  s a l m ~ n  (Oncorhynchus --- --- sp.) a r e  h a r -  
vested, the  f l e e t  t a rge t s  on sockeye salmon (0, nerka) from June through 
ear ly  September. Sockeye salmon harvested in Lynn Canal o r ig ina te  p r i -  
marily from the  Chil kost Lake and Chil kat Lake drainages, but small spawn- 
ing populations which u t i l  ine r i ve r  habi ta t  a re  found in several locat ions  
along the  mainstem of the  Chil kat River and along three  r i ve r s  in Berners 
Bay: the  Lace, the  Gilkey, and the  Berners. In order t o  accurately calcu- 
l a t e  o ther  population a t t r i bu t e s ,  each of the  two lake runs must be a l l o -  
cated separately from the  r i v e r  group in catches. 



The D i s t r i c t  112 purse  s e i n e  f i s h e r y  o p e r a t e s  i n  Chatham S t r a i t  (F igure  
2). Sockeye salmon are  harvested incidenta l ly  t o  pink (0, gorbuscha) and 
chum (0. ke t a )  salmon. Typ ica l l y ,  dur ing  most of J u l y ,  on ly  t h e  wes te rn  
shore of Chatham S t r a i t  i s  open t o  f ishing which i s  a management s t ra tegy 
designed t o  minimize t h e  i n t e r c e p t i o n  of sockeye salmon d e s t i n e d  f o r  
spawning areas in D i s t r i c t s  111 and 115 (ADF&G 1984). In August, when the  
northern and eastern portions of D i s t r i c t  112 are  opened, the  age compo- 
s i t i o n  of samples indicates  t h a t  a large  portion of the  catch i s  composed 
of Lynn Canal (115) and Taku River (111) s t o c k s  (McGregor 1983; McGregor 
e t  a l .  1984). 

The purposes of t h i s  repor t  are: (1) document the  accuracy and precision 
of v i sua l ly  a l locat ing the  three  sockeye salmon stocks of o r ig in  (Chilkoot 
Lake, Chil ka t  Lake, and a combinat ion of Berners Bay and Chil  ka t  River 
mainstem) i n  t h e  Lynn Canal f i s h e r y  by a b l i n d  t e s t i n g  procedure;  (2) 
p r e s e n t  t h e  ca t ch  of each s t o c k  by week in  t h e  Lynn Canal f i s h e r y ;  (3) 
develop t o t a l  r u n  e s t i m a t e s  f o r  f u t u r e  use i n  e v a l u a t i o n  of escapement 
goals and f o r  forecasting escapements and catches by stock; (4) provide a 
minimum est imate  of t he  catch of Chil koot Lake and Chil kat Lake stocks in 
D i s t r i c t  112; (5) p r e s e n t  average l e n g t h  d a t a  by age and s t o c k ;  and (6) 
provide es t imates  of migratory timing and exploi ta t ion r a t e s  f o r  each run.  

METHODS 

Numbers of Fish 

I ob ta ined  t h e  number of f i s h  caught in  D i s t r i c t  115 from t h e  s t a t e  ~f 
A %  aska9s  r eco rds  of i nd iv idua l  f i shermen and processors s a l e s  receipts .  
Catch s t a t i s t i c s  used were t hose  a v a i l a b l e  on 20  May 1985. Subsequent 
catch tabula t ions  may d i f f e r  s l i g h t l y  from those presented as e r ro r s  are  
d e t e c t e d  and co r r ec t ed .  Catches a r e  r e p o r t e d  by f i s h i n g  pe r iod  and a s -  
s igned  t o  a s t a t i s t i c a l  week. A s t a t i s t i c a l  week, used t o  r e p o r t  c a t c h  
f igures  i n  A1 aska, begins a t  12:01 AM each Sunday and ends the  following 
Saturday a t  midnight. Weeks a re  numbered sequenti a1 l y  beginning with 
the  week encompassing the  f i r s t  Sunday in January. 

Weir crews counted escapements in to  Chilkost Lake and Chilkat Lake (Figure 
1 ) .  The Chil  koot River  we i r ,  1 ocated approx imate ly  0.8 k i l o m e t e r s  up- 
s t r eam o f  t h e  r i v e r  mouth, was opera ted  from 7 June through 5 October. 
Chil ka t  Lake w e i r ,  1 oeated a t  t h e  1 ake9s  o u t l e t  approx imate ly  35 k i l o -  
meters upstream from the  mouth of Chilkat River, was operated from 29 June 
through 22 October. 

Age, Sex, and Length 

Commercial catches and escapements a t  the  two weirs were sampled through- 
out the  season f o r  scale ,  sex, and length data. Alaska Department of Fish 
and Game (ADF&G) empl~yees  sampled vessel and tender 1 andings in  the  por ts  
of Excursion I n l e t ,  S i t k a ,  Pe te r sburg ,  Juneau,  and Pe l ican .  The weekly 
catch sampl ing goal was designed t o  co l l ec t  su f f i c i en t  samples t o  es t imate  
the  proportion of each age c l a s s  in Lynn Canal t o  within f i v e  percentage 
points 90% of the  time using standard binomial formulas in Cochran (1977). 
The goal of 700 f i s h  per  week was u s u a l l y  exceeded. Catches a f t e r  18 



September were small and not sampled; the  age composition observed f o r  the  
pe r i od  15 t o  18  September was used t o  r e p r e s e n t  t h e  age compos i t ion  of 
these  catches. Dip nets  were used t o  capture f i s h  'as they passed through 
the  Chilkoot Lake weir,  while beach seining was used a t  the  Chilkat Lake 
weir  s i t e .  Samples were taken from the  spawning grounds on the  Lace River 
(Berners  Bay) and a long t h e  mainstem of t h e  Chi1 ka t  R iver  i n  l o c a t i o n s  
where sockeye salmon were concentrated in c l e a r  t r i bu t a r i e s .  These sam- 
ples  were t ime and area 1 imi ted and may not represent  t h e  e n t i r e  Berners 
Bay/Chil kat Mainstem population. 

Scales were obtained from the l e f t  s ide  of the  f i s h  approximately two rows 
above t h e  l a t e r a l  1 i n e  i n  an a r e a  a1 ong a d iagonal  from t h e  p o s t e r i o r  
i n s e r t i o n  o f  t h e  do r sa l  f i n  t o  t h e  a n t e r i o r  i n s e r t i o n  of t h e  anal  f i n  
(INPFC 1963). The sca les  were mounted on gummed cards,  and impressions 
made in ce l lu lose  ace ta te  (Clut ter  and Whitesel 1956). Age was determined 
by visual  examination of sca le  impressions magnified 70x on a microfiche 
reader; c r i t e r i a  used t o  determine age were e s sen t i a l l y  those of Mosher 
(1968). Ages a r e  r e p o r t e d  i n  European n o t a t i o n .  (European fo rmula :  
numerals preceding the  decimal r e f e r  t o  the  number of freshwater annuli,  
numerals following the  decimal a re  the  number of marine annuli. Total age 
i s  the  sum of these  two numbers plus 1.). Fish length was measured from 
mid-eye t o  f o rk -o f - t a i l  t o  the  nearest  5 mm. Sex was determined by exami- 
nation of external  dimorphic sexual maturation cha rac t e r i s t i c s ,  including 
k ipe  development,  b e l l y  shape,  t r u n k  dep th ,  and jaw shape.  Sex de t e rmi  - 
nation was most often made by two samplers and where disagreement occur- 
red, sex was ver i f i ed  by inspecting gonads through a small incis ion in the  
bel ly .  

Estimates of t he  t o t a l  catch o r  escapement of each age c l a s s  were made by 
app ly ing  pe r i od  age composi t ion d a t a  t o  t h e  t o t a l  number o f  f i s h  du r ing  
those t ime periods and summing the  es t imates  across t ime periods. Total 
r u n  age composition was calculated from the  t o t a l  number caught o r  escaped 
a t  each age. 

Average lengths by age and sex were calcula ted f o r  catches and escapements 
from each r u n .  

Bl i t ~ d  Tests  

S c a l e  samples  c o l l e c t e d  each week from D i s t r i c t  115 were a l l o c a t e d  t o  
s tock of o r ig in  t o  provide t imely es t imates  of stock contribution f o r  in -  
season management purposes.  Time and a r ea  ad ju s tmen t s  a r e  made in  t h e  
f i shery  based on the  comparison of the  current  years' cumulative catches 
and escapements of each stock t o  the  h i s to r ica l  average in order t o  gauge 
r u n  s t r e n g t h  and ach ieve  t h e  escapement g o a l s  of  70,000 + 10,000 f o r  
Chi lkoo t  Lake and 80,000 + 10,000 f o r  C h i l k a t  Lake. Catch f i g u r e s  a r e  
updated and the  a l l o c a t i o n s  a r e  corrected f o r  mi scl  a s s i f i c a t i on  as pa r t  of 
t h i s  r epor t  in order t o  add precise  and accurate es t imates  of the  current  
years9 da ta  t o  the  h i s t o r i c  Lynn Canal sockeye salmon stock i den t i f i c a t i on  
data  base. In order t o  t e s t  the  accuracy of the  in-season a l loca t ion  and 
t o  cor rec t  f o r  misc lass i f i ca t ion  between stocks, a blind t e s t i ng  procedure 
was used. 



Previous s t u d i e s  (McPherson and Marshal 1 1986, McPherson 1987) indicate 
tha t  suff ic ient  differences ex is t  in freshwater scale patterns of Chil kat 
Lake and Chil koot Lake stocks to  identify the origin of catches by visual 
inspection a t  re1 atively 1 ow magnification. Small numbers of f i sh  e i ther  
with an in t e rmed ia t e  ( i n  s i z e )  f r e shwa te r  s c a l e  p a t t e r n  of f i s h  aged 1. 
and 2. o r  f i s h  aged 0. (none of which a r e  seen a t  e i t h e r  l ake  system) 
appeared in catch samples and were assigned t o  the Chilkat return because 
of t h e  low number of f i s h  ( l e s s  than 5;000) involved and because i t  was 
believed tha t  most of these f i sh  originated from river-type populations 
along the mainstem of the Chilkat River in those years. In 1985, however, 
f i sh  of t h i s  type. comprised a large proportion of early season catches, 
especially in or near Berners Bay. For these reasons, i t  was neccessary 
t o  al locate  the intermediate pattern and f i sh  aged 0. as a separate stock 
e n t i t y  which grouped r i v e r - t y p e  f i s h  from Chil kat River mainstem with 
those from Berners Bay. Escapement scales were collected from these f i sh  
and added t o  the blind test ing procedure to  determine i f  the visual a l lo-  
cation method was adequate for  allocating three stocks in Lynn Canal. 

A separate t e s t  was designed for  each freshwater age class  common to  two 
or more stocks. To construct each t e s t ,  a technician selected scales from 
each of the three escapements according t o  numbers specified by a random 
number l i s t  generated by a computer. The computer was directed to  include 
in each t e s t  t h e  approximate propor t ions  of each escapement t h a t  were 
estimated in the in-season analysis. For example, during the four weeks 
of the season approximately 48% of the f ish aged 1. in Lynn Canal catches 
were es t imated  t o  be of Berners Bay/Chil kat mainstem o r i g i n  in  t n e  i n -  
season analysis and consequently, approximately 48% of the f i r s t  t e s t  for  
f i s h  aged I. were d i r e c t e d  t o  be randomly se l ec ted  from t h a t  stock's 
escapement samples. After selection and remounting was completed for  each 
t e s t ,  I then v i s u a l l y  c l a s s i f i e d  t h e  s c a l e s  t o  s tock  of o r ig in .  The 
t echn ic i an  compared my c l a s s i f i c a t i o n  of o r i g i n  t o  t h e  t r u e  o r i g i n  f o r  
each scale which defined the accuracy of the method. 

Four t e s t s  were made: (1) f i s h  aged 1. f o r  weeks 25  - 28 (197 readable 
s c a l e s ) ;  (2) f i s h  aged 1. f o r  weeks 29 - 42 (99 s c a l e s ) ;  (3) f i s h  age 2 .  
f o r  a l l  weeks (199 s c a l e s ) ;  and (4) f i s h  aged 3 .  f o r  a l l  weeks (8 s c a l e s ) .  
The t e s t s  f o r  f i s h  aged 1. and 2 .  included escapement s c a l e s  from a l l  
t h r e e  s tock  groups; t he  t e s t  f o r  f i s h  aged 3.  was comprised only of 
Chi1 koot Lake and Chil kat Lake sca le s .  Fish aged 0. were found only in 
escapements to  Berners Bay/Chilkat mainstem, subsequently, a blind t e s t  
was not needed for  allocation of these fish.  

From these  fou r  t e s t s ,  each s c a l e  c l a s s i f i e d  was compared t o  t h e  ac tua l  
origin t o  determine accuracy. While s ize of the freshwater growth zone 
was the principal scale character is t ic  I used to  distinguish between runs, 
o t h e r s  taken i n t o  cons idera t ion  were: (1) t h e  s i z e  of t h e  f r e shwa te r  
annul i ;  (2) t h e  number of c i r c u l i  in the  f r e shwa te r  annul i ;  (3) s i z e  of 
t h e  focal  p l a t e ;  (4) completeness of t h e  f reshwater  c i r c u l  i ,  and (5) the  
spacing between c i rcu l i  in the freshwater growth none. 



Mixed Stock Analysis - 

Dis t r ic t  115: 

The resu l t s  of the blind t e s t s  were used t o  build a  correction matrix t o  
compensate for  mi scl assif icat ions in each tes t .  The correction matrix i s  
a  square matrix with one column and one row for  each group. The element 
in the i t h  row j t h  column of the matrix i s  the fraction of scales in group 
j that  were classif ied as being from group i  through the visual c l a s s i f i -  
ca t ion  procedure. Di agonal elements in the  matr ix  r ep resen t  c o r r e c t l y  
c l a s s i f i e d  s c a l e s ,  while  off-diagonal  elements represent misclassified 
scales . 
Appl i c a t i o n  of a  c l a s s i f i c a t i o n  model and i t s  co r rec t ion  mat r ix  M t  of 
freshwater age j to  a  s e t  of scales from the catch provides estimates of 
i n t e r c e p t i o n  r a t e s  (see Cook and Lord 1978). A sample of s c a l e s  from a 
catch containing a  mixture of groups can be represented  by a  vec tor  u 
whose elements are  the proportions that  each group actually represents i i  
the catch of freshwater age j. Use of the visual c l a s s i f i c a t i ~ n  model to  
d i s t i n g u i s h  s c a l e s  of unknown o r i g i n  provides an e s t i m a t e  u j  which i s  
re1 ated t o  u j  in the following manner: 

Since M j  and ij are known: 

where u -  now contains the corrected estimates of the interception rates  
f o r  e a c i  group of f reshwater  age j. For t h i s  procedure Pe l l a  and 
Robertson (1979) developed a means of c a l c u l a t i n g  a  var iance  f o r  t h e  
estimated i  nterception rates. 

A 

Letting f t i  . be the corrected fraction (from uj) of a  sample from a given 
week of a  gjven freshwater age group which i s  estimated to  belong t o  stock 
i ,  and Ct... be the  commercial catch of week t of a l l  s tocks  and ages 
(Note: sums over a  subscript will  be denoted by replacing the subscript by 
a  dot), the estimated total  season catch of stock i  i s  calculated as: 

i . .  = t i  CL. 
t 3 

Let a t i  . k  be the  number of s c a l e s  from week ( t ime s t r a tum)  t ,  of f r e s h -  
water ade j and saltwater age k and stock i .  The weekly catch of a  given 
stock by freshwater and saltwater age i s  calculated by apportioning the 
es t imated  number of f i s h  of a given s tock and f r e shwa te r  age i n t o  s a l t -  
water ages, based on the saltwater age dis t r ibut ion of scale samples: 



The variance of 6 i s  a funct ion  of t h e  s i z e  of the  catch in  week t ,  
the sample s ize anbijlloportion of catch allocated to  each age within each 
stock, and the uncertainty due t o  misclassification: 

- [itijk1[l - ( t t i . . l2  s ~ ( C ^ ~ ~ ~ ~ ~  - n + [ ~ t i j ~ 2  [ (C^ti.. Stijtl2 ] 
"ti.. - 1 

Where: n 
P 

tl.. 

A -  2 
'tij. 

- - the standard error  around the freshwater stock 
composition proportions due to  misclassification. 

A 

The variance of C i s  a function of: (1) the magnitude of the total  
catch in week t ;  (3 j ' the  sample s ize  and proportion of sample allocated to  
each age and each stock; and ( 3 )  the uncertainty due t o  misclassification. 
This variance was calculated using the procedures described in Appendix C 
of Oliver -- e t  a l .  (1985). 

Dis t r ic t  112: 

Catches in Dis t r ic t  112 are of an extreme mixed stock nature and a blind 
t e s t  procedure was not developed for  t h i s  fishery because i t  was not known 
what stocks t o  include. As noted e a r l i e r ,  changes in age composition have 
been used to  indicate a presence of Lynn Canal and Taku River amongst 
these catches, especially l a t e  in the season. Due to  the magnitude and 
age composition of catches in the northern and eastern portions of t h i s  
d i s t r i c t  in 1985, I allocated the scale patterns tha t  were obviously from 
Chil keot Lake and Chilkat Lake; i t  was not possible t o  al locate  f i sh  from 
Berners Bay/Chilkat mainstem due t o  the number of other intermediate s ize 
scale patterns and the presence of f i sh  aged 0. from Taku River in these 
catches. F i rs t  order estimates of the proportion of each lake stock were 
then applied to  period catches. 

Mean Date of Migration 

Mean dates of harvest and escapement and the associated variance were 
cal cul ated by standard s t a t i s t i c a l  procedures described by others including 
Mundy (1982). Cumulative migratory time densi t ies  for  the principal age 
classes in the three stocks are presented as per Mundy (1979). 

RESULTS 

Blind Tests 

McPherson e t  a l e  (1983) showed large and consistent differences in the 
number of c i rcu l i  for  f ish aged 1.3 between Chil koot (mean of 6 .0 ,  SD of 
% -6) and Chi1 kat (mean 13.1, SD 2.2) Lakes for  samples collected from 1976 
through 1982. Similarly, the s ize of the freshwater zone was smaller for  



Chilkoot River f i s h  (mean 54.6 SD 13.4) than Chilkat River f i s h  (mean 
149.0 SD 24.0). That such l a rge  di f ferences  a r e  easy t o  d is t inguish  with 
the  naked eye i s  obvious by comparing photographs (Figures 3 and 4) f o r  
f i s h  of each principal  age c l a s s ,  by stock.  These l a rge  di f ferences  a re  
consis tent  over many years which supports t he  grouping of sca les  of a 
s imi la r  freshwater age, regardless of ocean age, i n to  freshwater c l a s s i -  
f i c a t i on  t e s t s .  

Results of t he  four blind t e s t s  used f o r  determining t he  accuracy of my 
visual  c l a s s i f i c a t i o n  of f i s h  from the  Chilkoot Lake, Chil kat Lake, and 
Berners Bay/Chil kat Mainstem systems a re  summarized in Table 1. Overall 
accuracy was high in a l l  t e s t s  and ranged from 93.4% ( f i s h  aged 1. f o r  16 
June t o  13 July)  t o  100% ( f i s h  aged 3 . ,  rea l i z ing  a sample s i z e  of 8 ) .  In 
the  f i r s t  t e s t  f o r  f i s h  with one freshwater annulus, 12% of the  sca les  
from Chil kat Lake and 7% from Chil koot Lake misclass i f ied  as Berners 
Bay/Chilkat Mainstem; 2% of the  Berners Bay/Chilkat Mainstem sca les  mis- 
c l a s s i f i e d  t~ each of the  Chilkat and Chil kat Lake groups. In t he  second 
t e s t  f o r  f i s h  aged 1. Chilkat Lake f i s h  were the only group t h a t  mis- 
c l a s s i f i e d ,  6% t o  Chil koot Lake and 11% t o  Berners Bay/Chil kat Mainstem. 
In t he  t e s t s  f o r  f i s h  with two and th ree  freshwater annuli accuracy was 
near-perfect  (99%) and perfect  (10Q%), respect ively .  

The corrected ( f o r  mi sc l  a ss i  f i c a t i on )  stock proportions a re  compared t o  
the  in-season est imates in Table 2 .  The corrected proportions were simi- 
1 a r  t o  the  f i r s t  order proportions. The di f ferences  within individual 
s t r a t a  ranged from 0.001 t o  0.147 f o r  Chil koot Lake f i s h ,  from 0.007 t o  
0.147 f o r  Chilkat Lake f i s h ,  and from 0.001 t o  0.069 f o r  Berners Bay/ 
Chil kat Mainstem f i s h .  The t o t a l  post-season a l locat ion changed 0.001 fo r  
Chil koot Lake, 0.008 f o r  Chil kat Lake, and 0.007 f o r  Berners Bay/Chil kat 
Mainstem. Because both lake  systems misclass i f ied  more often as Berners 
Bay/Chilkat mainstem than vice versa the  corrected proportion of the  lake 
systems were most often higher. 

Harvest 

D i s t r i c t  115: 

Annual harvests  in D i s t r i c t  $15 have ranged between 18,388 and 369,311 
sockeye salmon from 1960 t o  1984, with an average annual harvest of 
127,856 f i sh .  The 1985 harvest of 304,006 was the  th i rd-highest  harvest 
s ince  1960. 

The harvest of sockeye salmon in Lynn Canal occurred over an 18-week 
period (Tab1 e 3 ) .  Management s t r a t e g i e s  t o  se lec t ive ly  harvest o r  protect  
s tocks of sockeye, chinook (0.  tshawytscha), coho (& kisu tch) ,  pink (0.  
gorbuscha), o r  chum (0, keta)Talmon resul ted  in considerable var ia t ion in 
the  time and areas open t o  f i shing each week, as noted in Table 3. 

Fish aged 1.3 dominated the  catch (51.2%), followed by f i s h  aged 2.3 
(35.2%), 2.2 (8.4%), and 1.2 (3%); f i s h  of a l l  o ther  age c lasses  accounted 
fo r  approximately 2% of the  catch (see Appendix Table 1 ) .  Temporal t rends 
in age composition of the  catch were evident (Figure 5 ) .  The percentage 



of  f i s h  aged 1.3 decreased through t h e  season w h i l e  those aged 2.3 i n -  
creased. Dur ing t h e  l a s t  ha1 f o f  t h e  season, f i s h  aged 2.2 a1 so increased 
i n  re1  a t  i ve abundance. 

The harves t  o f  304,006 sockeye salmon was est imated t o  be 152,325 Ch i l koo t  
Lake f i s h ,  135,503 C h i l k a t  Lake f i s h ,  and 16,178 f i s h  from Berners Bay/- 
C h i l k a t  Mainstem (Appendix Table 2 ) .  F i sh  o f  both Ch i l koo t  and C h i l k a t  
Lake runs were caught i n  each f i s h i n g  p e r i o d  du r ing  t h e  18-week season 
(F igure 6) .  F i sh  from Berners Bay/Chi lkat Mainstem were present  from week 
one through week n i n e  w i t h  catches occu r r i ng  p r i m a r i l y  i n  Sect ions 15-8 
and $5-C. 

The harves t  o f  Ch i l koo t  R ive r  f i s h  was most ly  f i s h  aged 1.3 (79.5%), 2.3 
(12.6%), and 1.2 (5.2%) (Appendix Tab1 e 3) .  The re1  a t i  ve abundance o f  a1 l 
age c lasses changed l i t t l e  throughout t h e  season, however age c l a s s  2.3 
f i s h  decreased s l i g h t l y  as t h e  season progressed w h i l e  f i s h  aged 1.2 and 
1.3 increased s l i g h t l y  (see F igure  7C). A m a j o r i t y  (54%) o f  t h e  harves t  
was males, 

The ca tch  o f  Chi1 k a t  R iver  f i s h  was dominated by f i s h  aged 2.3 (64.8%) 2.2 
(%8%), and 1.3 (16.1%) (Appendix Table 4). F i sh  o f  o the r  age c lasses 
accounted f o r  approximately 1% o f  t h e  catch. Ea r l y  i n  t h e  run, age 1.3 
f i s h  predominated and accounted f o r  46.7% t o  81 .I% o f  t h e  harves t  (F igure 
7B), The percent  o f  f i s h  aged 1.3 dropped sharp ly  t o  29.4% o f  t h e  ca tch  
du r ing  week 32 (4  - 10 August) and cont inued t o  decrease s t e a d i l y  t o  1.8% 
of harves t  i n  t h e  l a s t  sampling per iod.  The r e l a t i v e  abundance o f  f i s h  
aged 2.3 and 2.2 increased as the  season progressed, accounting f o r  t h e  
m a j o r i t y  o f  t h e  ca tch  a f t e r  4 August. Approximately equal numbers o f  males 
and femal es were harvested. 

The harves t  o f  Berners Bay/Chi lkat Mainstem was comprised p r i n c i p a l l y  o f  
two age classes, 1.3 (78.2%) and 0.3 (15.6%) (Appendix Table 5) .  F i sh  
aged 1.3 comprised over 80% o f  t he  catches du r ing  t h e  f i r s t  f o u r  weeks o f  
t h e  season. A f t e r  week f o u r  t h e  percentage o f  age 1.3 f i s h  dropped t o  
be l  ow 40% and began t o  increase over  f o u r  weeks t o  65.5% (F igure  7A). 
F i sh  aged 0,3 comprised under 20% o f  t h e  ca tch  du r ing  t h e  f i r s t  f o u r  weeks 
b u t  rose  t o  56,8% a t  week f i v e ,  then decreased over t h e  nex t  f o u r  weeks t o  
34.5% i n  week n ine.  F i sh  o f  t h i s  s tock  were extremely r a r e  a f t e r  week 33 
(11 - 17 August). Approximately equal numbers o f  each sex were harvested. 

D i s t r i c t  112: 

Annual sockeye catches i n  D i s t r i c t  112 have averaged 22,944 f o r  1981 t o  
I984 .and t h e  ca tch  o f  37,121 i n  1985 was 41% h ighe r  than any o the r  annual 
ca tch  du r ing  t h i s  per iod .  

The harves t  i n  t h e  D i s t r i c t  112 was minor (37,121) i n  comparison t o  t h a t  
i n  Lynn Canal. Catches peaked du r ing  t h e  p e r i o d  4 - 10 August when 14,229 
sockeye salmon were harvested, and t h e  f o l l o w i n g  two weeks when approxi - 
mate ly  %1,080 f i s h  were harvested (Table 4). The temporal d i s t r i b u t i o n  of 
age composit ion da ta  revea ls  t h a t  f i s h  aged 1.3 decreased from 63.6% i n  
the  f i r s t  sampling pe r iod  (30 June t o  27 J u l y )  t o  16.0% i n  t h e  l a s t  p e r i o d  
(25 August - Sept. a), w h i l e  du r ing  the  same per iods  f i s h  aged 2.2 and 2,3 
were i nc reas ing  from 4.5% and 5.8% t o  22.9% and 48.1%, r e s p e c t i v e l y  (Tab1 e 



5 ) .  Propor t ions  of  sockeye salmon with two f reshwater  annul i  o f  t h i s  
magnitude a r e  found only i n  Chi lka t  Lake i n  nor thern  Southeas te rn  Alaska. 
Examination of s c a l e  samples i nd ica t ed  t h a t  l a r g e  numbers of  f i s h  with two 
f reshwater  annuli  and s c a l e  p a t t e r n s  l i k e  those  from Ch i lka t  Lake f i s h  
were indeed harvested a f t e r  4 August. Thus, a minimum of  of 13,087 
Ch i lka t  Lake f i s h  and 3,448 Chilkoot  Lake f i s h  were harves ted  i n  D i s t r i c t  
112 in  1985; ca tches  of both l a k e  s tocks  peaked during t h e  per iod  4 - 10 
August. The temporal d i s t r i b u t i o n  of  s tock  age composition d a t a  i n d i c a t e s  
t h a t  t h e  r e l a t i v e  abundance of  f i s h  aged 1.3 from each run decreased 
throughout  t h e  season ( see  Appendix Tables 6 and 7 ) .  

Escapement 

Yearly escapements f o r  t h e  period 1976 t o  1984 have averaged 84,795 f i s h  
r e t u r n i n g  t o  Chil koot Lake and 85,301 t o  Chil ka t  Lake. The escapements i n  
1985 of 69,026 f i s h  t o  Chil koot Lake and 57,724 t o  Chil ka t  Lake were t h e  
second lowest  of t h e  1Q-year per iod f o r  each l a k e  system. 

The es t imated  escapement of sockeye salmon i n t o  Chi lka t  Lake was 57,724 
f i s h .  The weir  was operated from 29 June through 22 October ( s e e  Ap- 
pendix Table 8 ) .  The escapement was p ro t r ac t ed  and was cha rac t e r i zed  by 
two pe r iods ,  a weak e a r l y  period from 29 June through 22 August when 6,299 
f i s h  were counted and a s t rong  1 a t e  per iod Prom 23 August through 6 
October when 51,425 f i s h  passed t h e  weir  (Figure 8 ) .  During t h e  l a t e  
per iod  a s t r o n g  mode (12,370 f i s h )  occurred on 22 September. 

The es t imated  escapement i n t o  Chilkoot  Lake was 69,026 f i s h .  The weir  was 
opera ted  from 7 June through 5 October ( s ee  Appendix Table 9 ) .  The escape- 
ment was l e s s  p ro t r ac t ed  than t h e  Chi lka t  Lake (var iance  = 288 versus  
438) escapement. Peak per iods  of  escapement occurred dur ing  t h e  per iod  26 
J u l y  t o  20 August. A weakly def ined  mode occurred on 29 June and a 
s t r o n g e r  mode occurred on 30 J u l y  (F igure  8 ) .  

The Chil k a t  Lake escapement was dominated by f i s h  with two f reshwater  
annuli  (86.6%), which included f i s h  aged 2 ,1  (3.5%), 2.2 (38.8%), and 2.3 
(44,3%) (Appendix Table 10) .  Fish aged 1.3 accounted f o r  11.1% of t h e  
escapement and f i v e  o t h e r  age c l a s s e s  con t r ibu ted  t o  t h e  remaining 2,3% of 
t h e  f i s h  in  t h e  escapement. Period e s t ima te s  of age composition show t h a t  
f i s h  aged 1 .3  decreased i n  r e l a t i v e  abundance through t h e  season and those  
aged 2.2 and 2.3 increased  (Figure 98) .  The weak e a r l y  period was char -  
a c t e r i z e d  by f i s h  with one f reshwater  annulus and t h e  s t rong  1 a t e  per iod 
was cha rac t e r i zed  by f i s h  with two f reshwater  annu l i .  Males comprised 
55% of  t h e  samples. This  preponderance of  males was seen ac ros s  a l l  age 
c l a s s e s  excluding age 2.2 where females were more abundant. 

In t h e  Chil koot River escapement, f i s h  aged 1.3 con t r ibu ted  t o  66.6% of 
t h e  t o t a l  samples, while  f i s h  aged 2.3 (15,874) and 1.2 (12.1%) were 
second and t h i r d  i n  importance (Appendix Table 1 1 ) .  Trends through t ime 
in  t h e  age composition of t h e  escapement (Figure 9B) were s i m i l a r  t o  
t r e n d s  i n  t h e  ca tch  samples, and showed t h a t  f i s h  aged 1 .3  and 1.2 in -  
c reased  sl i g h t l y  i n  re1 a t i v e  abundance through 31 J u l y  and f l u c t u a t e d  
s l  i g h t l y  through 3 September, while  age c l a s s  2 - 3  f i s h  decreased through 
3% J u l y  and f l u c t u a t e d  s l i g h t l y  a s  t h e  season progressed.  Sex composition 
d a t a  r e v e a l s  t h a t  males were much more abundant (61%) and t h a t  t h i s  t r end  



was evident across a l l  time periods and age c lasses .  This dominance was 
especia l ly  evident among f i s h  aged 1.2 where males were more abundant by a 
12.4:l r a t i o ,  which contras ts  t o  previous s tudies  in 1981, 1982, 1983, and 
1984 where t h i s  same r a t i o  was 1:1, 0.9:1, 1.8:1, and 5:1, respect ively .  

Limited samples col lected from the  mainstem Chil kat River on 2 October 
indicate  a majority (83%) of f i sh  aged . 3  were present while f i s h  w i t h  no 
freshwater annul us (aged 0.) dominated (57 -3%) freshwater age groups 
(Appendix Table 12) .  Fish aged 0.3 (42.6%) and 1.3 (39.7%) were most 
abundant, followed by f i s h  aged 0.2 (14.7%). Males and females were 
approximately equally abundant. 

Samples col lected from the  Lace River in Berners Bay on 24 August were 
dominated by f i s h  aged 1. (78.6%), while f i s h  age 0. were second in 
importance (20.3%) (Appendix Table 13) .  Fish aged .3 (66.7%) were the  
dominant ocean-age, however, f i s h  aged . 2  were much more common (23.8%) 
than in 1984 when the  col lect ion was comprised almost exclusively (98.4%) 
of three-ocean age f i sh .  Among individual age c lasses ,  f i s h  aged 1.3 
(61.9%) were most abundant followed by f i sh  aged 1.2 (11.9%) and 0.2 
(noes%).  

Exploitation Rates 

The t o t a l  r u n  of sockeye salmon t o  Chilkoot Lake was 224,799 f i s h  of which 
155,773 were caught and 69,026 escaped t o  spawn (Table 6 ) .  The exploi-  
t a t i on  r a t e  fo r  t h i s  r u n  was 0.69. The t o t a l  r u n  of Chilkat River sockeye 
salmon was 206,314 of which 148,590 were harvested and 57,724 escaped t o  
spawn. The exploi ta t ion ra%e f o r  t h i s  r u n  was 0.72. 

Exploitation r a t e s  f o r  Chil koot and Chil kat Lake sockeye salmon tended t o  
increase d i r e c t l y  with ocean-age regardless s f  stock (Table 6 ) .  The lone 
exception among age c lasses  with a t o t a l  return of g rea te r  than 1,000 f i s h  
occurred in Chil koot Lake f i sh  aged 1.4 which were exploited a t  a  lower 
r a t e  than f i s h  aged 1.3. Among f i s h  aged . 2 ,  one-half of the  Chilkoot f i s h  
and 58% of the  Chilkat f i s h  were caught, while among f i s h  aged -3 72% of 
t he  Chilkoot Lake f i s h  and 78% of the  Chilkat Lake f i s h  were harvested. 
Fish aged . 4  from Chilkoot bake were exploited a t  60%; f i s h  from t h i s  
ocean age were r a r e  from Chilkat Lake as  were ocean-age-.l f i s h  in both 
re turns .  

Sine a t  age by sex and stock 

Chil kat Lake sockeye were longer than Chil k ~ o t  Lake and Berners Bay/- 
C h i  9 kat Mai nstem f i s h  of the  same age and sex (Tab1 e 7 ) .  In t he  D i s t r i c t  
$15 catch,  Chil kat Lake f i s h  were l a rge r  than both Chil koot Lake f i s h  and 
Berners Bay f i s h ,  which were of s imilar  s ize .  Differences were g rea te r  
among f i s h  aged 2. than l . ,  with the  g rea tes t  average di f ference in age- 
2 -2  f i  sh where Chi 9 kat ma1 es  were 42 mm on average and females 33 mm 
l a rger  than Chil koot Lake f i s h .  

Chi1 koot Lake f i s h  were generally longer in the  D i s t r i c t  115 catches than 
i n  t he  escapements with the  exception of females aged 2.3 (Table 7 ) .  The 
average di f ference in mean lengths was g rea tes t  among f i s h  aged .2 males 
(38 mm in age-1.2 and 34 mm in age-2.2). I t  i s  in te res t ing  t o  note t ha t  



in the  catches males were longer in a l l  age c lasses ,  but escapement Sam- 
pl es  reveal ed t h a t  ocean-age- . 2  females were 1 onger than t h e i r  ma1 e 
counterparts .  

Chilkat Lake f i s h  in D i s t r i c t  115 catches were a l so  longer than those 
sampled in escapements with one exception: males were 11 mm smaller and 
females were 2 mm smaller f o r  f i s h  aged 1.3 (Table 7 ) .  Fish aged . 2  
exhibited the  1 argest  differences f o r  ma1 es  aged 2.2 (36 mm) and fo r  
females aged 1.2 (15 m m ) .  

The average 1 ength data  for Berners Bay/Chil kat Mai nstem i s  n o t  adequate 
t o  make comparisons between average lengths in catches and escapements as 
only a portion of the  spawning grounds were sampled and the  escapement 
samples may not be representative of the  e n t i r e  spawning population. I t  
should be noted, however, t ha t  of the  samples obtained the  average lengths 
in the  both escapement col lect ions  are  smaller than those calculated f o r  
the  catch in a11 age c lasses ,  pa r t i cu la r ly  among f i s h  with two ocean 
annul i  . 
Few obvious trends were apparent in  the  temporal d i s t r i bu t i on  of length 
data  col l  ected from catch sampl es  (Appendix Tab1 e s  14 - 16).  Chil kat Lake 
f i s h  aged 1 .3  and 2.3 increased in length by an average of 10 - 15 mm 
during the  l a t t e r  half  of the  season. Chilkoot Lake f i s h  aged 1.3 aver- 
aged 13 - 15 mm above the  season average in the  l a s t  two periods and f i s h  
aged 2.3 were longer than the  season average during the  l a s t  f i v e  periods. 
Fish s f  other ages exhibited no apparent trends.  

Escapement length data  from Chilkat Lake indicated l i t t l e  change over time 
was apparent within individual age c lasses  (McPherson and McGregor 1986). 
Fish aged 1.2 in the  Chi 1 koot Lake escapement increased an average of 23 - 
27 mm as the  season progressed and f i s h  aged 1.3 were 10 mm longer than 
the  season average during the  l a s t  escapement period. 

Mean dates  of Migration 

This section summarizes the  mean dates  of harvest and escapement by age 
and stock group. Signif icant  differences in average migratory timing were 
evident in both i n t e r -  and in t ra-s tock comparisons. 

Catch: 

The mean date  of the  harvest ( M D H )  of Berners Bay/Chi 1 kat Mai nstem f i sh  
was e a r l i e s t  (7 Ju ly ) ,  followed by Chilkoot Lake (12 August), and Chilkat 
bake (18 August) (Table 8 ) .  

S l igh t  d i f ferences  were found among the  MDH of the  principal  age c lasses  
in t he  Chil koot r u n ,  and older f i s h  were harvested s l i g h t l y  e a r l i e r .  Fish 
aged 2.3, 1.3, and 1.2 exhibited a MDH of 9 August, 13 August, and 15 
August, respectively.  Over 50% of a l l  major age c lasses  were harvested 
during the  period 4 - 24 August. Fish aged 2.3 exhibited the  most pro- 
t rac ted  harvest as indicated by a standard e r r o r  (SE) of 2.5, while f i sh  
aged 2 .2  were the  l e a s t  protracted (SE = 1.8) .  



In contras t  t o  the  Chilkoot Lake r u n ,  the  MDH f o r  the  major age c lasses  in 
the  Chil kat Lake r u n  were d i ss imi la r  t o  a much grea te r  degree. Fish aged 
1.3 were harvested much e a r l i e r  (MDH = 30 July)  than those aged 2.3 ( 2 2  
August) and 2.2 (25 August). Over 50% of the  f i s h  aged 2 .  were harvested 
in the  two-week period 25 August t o  7 September while most of those aged 
1.3 were harvested pr io r  t o  1 August. The harvest of f i s h  aged 1.3 was 
more protracted (SE = 2.7) than f i sh  aged 2.2 which were l e s s  protracted 
(SE = 1 .6) .  

Most f i s h  from Berners Bay/Chilkat Mainstem were harvested ea r ly  in the  
season as  was indicated by mean dates  of harvest f o r  f i s h  aged 1.3 (8  
Ju ly)  and 0.3 (18 Ju ly ) .  

Escapement: 

The trends in mean dates  of escapement (MDE) by age c l a s s  f o r  Chil koot 
Lake and Chil kat Lake were re1 a t ive ly  the  same as trends seen in the  
commercial catch.  Age c lasses  in the  Chil koot Lake r u n  exhibited the  
following dates  of a r r iva l  ; f i s h  aged 2.3 arrived e a r l i e s t  (MDE = 2 
August), followed by those aged 1 . 3  (MDE = 8 August) and 1.2 (MDE = 9 
August) (Table 8 ) .  Fish aged 2.3 were the  most protracted (SE = 2.9) and 
those of age c l a s s  1.2 the  l e a s t  (SE = 2.0).  In the  Chi1 kat Lake r u n  f i s h  
aged 1.3 (MDE = 12 August) arrived over f i v e  weeks e a r l i e r  than those aged 
2 . 3  (MDE = 17 September) and 2.2 (MDE = 19 September), and f i s h  aged 1.3 
showed the  most protracted (SE = 2.9) escapement. 

DISCUSSION 

The visual freshwater c l a s s i f i c a t i on  technique which was used t o  a1 locate  
a91 stock groups in Lynn Canal i s  des i rable  f o r  several reasons. F i r s t ,  
a l l  freshwater age groups were included which meant t h a t  a l l  f i s h  were 
c l a s s i f i ed  meaning t h a t  a variance could be calculated around the  e n t i r e  
a l locat ion t o  each of the  three  stocks.  Second, high overall  e l a s s i f i -  
ca t ion accuracies in a l l  t e s t  matrices indicates  t h a t  f i r s t  order point 
est imates which were used f o r  in-season management purposes were not f a r  
removed from the  post-season est imates.  Addi t ional  l y ,  separate  a1 1 ocati  on 
s f  the  Berners Bay/Chilkat Mainstem stock group from Chilkat Lake improved 
t he  a1 location and ensuing Chil kat Lake exploi ta t ion r a t e  est imates.  
Final ly ,  the  technique i s  very cost  e f f ec t i ve  and requires  l e s s  time when 
compared t o  a l locat ing methods t h a t  re ly  on l i n e a r  or  pat tern  measurements 
generated from computer hardware and software. 

A1 though only scales  collected in 1985 were used in the  analyses,  the  
r e s u l t s  indicate  t h a t  d i f ferences  in scale  pat terns  a re  consis tent  from 
year  t o  year as evidenced by the  high accuracy of a l l  correction matrices. 
Inclusion of f i r s t  order catch stock proportions in the  blind t e s t s  re -  
sul t s  in  an overall  c l  a s s i f i e a t i sn  accuracy t h a t  c losely  represents  con- 
d i t i ons  in the  catch. 

The calcula t ion of exploi ta t ion r a t e s  by r u n  provides t he  opportunity t o  
eval uate the  success of management decisions aimed a t  se lec t ive ly  har- 
vesting the  Chil koot Lake and Chil kat Lake runs while achieving the  preset  



escapement goal s .  Chi 1 koot Lake (0.69) and Chi 1 kat Lake (0.72) sockeye 
salmon were exploited a t  approximately the  same r a t e s  in 1985, but the  
escapement a t  Chil kat Lake f e l l  shor t  of the  lower end of the  goal (Table 
5). These values contras t  t o  those estimated in 1983 and 1984 when the  
Chil koot Lake run was exploited a t  a higher r a t e  (0.75 and 0.70, respec- 
t i v e l y )  than Chil kat Lake run f i s h  (0.49 and 0.47, r espec t ive ly ) ,  and 
escapements t o  both systems in both years exceeded the  upper ranges of the  
escapement goals.  This was due t o  varying interannual residenc.e times of 
t he  Chilkat Lake f i s h  in D i s t r i c t  115 and g r ea t e r  e f f o r t  d i rec ted  a t  
sockeye l a t e  in the  season due t o  pr ice  (Ray Staska, ADF&G, Haines). 

Estimation of the  mean dates  of harvest i s  a f i r s t  s t ep  toward catego- 
r i z i ng  runs of Lynn Canal sockeye salmon i n to  ea r ly ,  l a t e ,  and average 
runs with respect  t o  migratory timing as was demonstrated by Mundy (1982) 
f o r  Yukon River chinook salmon. TheMDHdata show t h a t  the  Chilkat Lake 
r u n  ar r ived s i x  days l a t e r  r e l a t i v e  t o  the  Chilkoot Lake r u n  in  1985. 
Similar  trends were observed in 1983 and 1984 when the  di f ferences  were 3 
and 4 days l a t e r ,  respectively.  Interannual comparisons of MDH data  show 
t h a t  t he  1985 harvest of both runs was l a t e r  than i n  the  two previous 
years .  The 1985 MDH of 12 August f o r  the  Chilkoot r u n  compares t o  e a r l i e r  
dates  of 7 August in 1983 and 31 July in 1984. Similar ly ,  the  1985 MDH 
of 18 August f o r  the  Chil kat Lake run was one week and two weeks l a t e r  
than the  respect ive  1983 and 1984 calcula t ions .  I t  i s  i n t e r e s t i ng  t o  note 
t h a t  the  MDE f o r  Chilkoot Lake was e a r l i e r  than the  MDH. This was the  
r e s u l t  of s e l ec t i ve  harvest s t r a t e g i e s  which s i gn i f i c an t l y  influence the  
escapement d i s t r i bu t i on  exploited the  l a t t e r  portion of the  Chilkoot Lake 
r u n  t o  a g rea te r  extent .  

The use of cumulative migratory time dens i t i e s  (Mundy 1979) t o  describe 
average migratory timing i s  advantageous in t h a t  the  influence of large  
interannual f luc tua t ions  in abundance a r e  removed. When these  est imates 
a r e  summed across years t o  ca lcu la te  an average cumulative densi ty ,  each 
year ' s  migration i s  weighted equally.  An average probabi l i ty  of catch in 
each time in terval  which, when in tegrated with adjustments f o r  ea r ly  o r  
l a t e  migrations, can then be used in forecas t ing abundance by stock on an 
in-season bas is .  

Lynn Canal sockeye salmon have been a l located by stock (Chil koot and 
Chil kat Lakes) and age since 1981, affording a unique s t r a t i f i c a t i o n  of 
migratory time dens i t i e s .  Forecasting by stock i s  c e r t a i n ly  indicated as 
separate  escapement goals a re  s e t  f o r  each lake ,  and addit ional  fo re -  
cas t ing by age i s  avai lable  i f  needed f o r  management purposes. Within the  
Chil koot re turn  the  MDH f o r  a l l  principal  age c lasses  was r e l a t i ve ly  
s imi la r  in 1985 as well as in 1983 and 1984 and within t h i s  stock,  s t r a t i -  
f i c a t i on  by age may not reduce v a r i a b i l i t y  in forecas t ing.  The s i g n i f i -  
cant  d i f ference ( p < 0.0001) in migratory timing between freshwater age 
c lasses  of the  Chilkat Lake (Table 5) r u n  suggests t h a t  an object ive  
divis ion of the  Chilkat Lake sockeye population in to  two components i s  
appropriate.  The presence s f  d i s c r e t e  timing f o r  age c lasses  within the  
Chil kat Lake r u n  i s  consis tent  interannually and has f i shery  management 
implications.  I f  two d i s c r e t e  temporal components e x i s t ,  separate s t r a t e -  
g ies  f o r  s e t t i ng  and achieving escapement goals need t o  be evaluated. 
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Table 1. Classification matrices for visual classification models of f-ter 
cl- of sgkeye salmon stocks contributing to the Lynn Canal 

( istrlct 115) drlft gill net fishery m 1985. 
--------- - ---- ---------- 
-1: Fish aged 1. (Statistical Weeks 25 - 28; 16 June - 13 July) 

Actual Stock 
of Origin 

Classified G r o u p  of Origin 

7EP -------------- 
Chilkoot Chllkat Berners/Mainstem 

ChiUroot 71 .930 -070 

Chilkat 34 .882 .I18 

Bemers/Mainstem 92 .022 .022 .956 

Overall Classification Accuracy = -934 

Mcdel: Fish aged 1. (Statistical Weeks 29 - 42; 14 July - 19 October) ................................................. 
Classified Group of Origin 

Actual  Stock Sample ......................... 
of Origin Size Chilkoot Chilht Berners/Mainstem ....................................................... 
Chillooot 80 1.000 

kmes/blailsstean 1 I. .008 .......................................................... 
Overall Classification Accuracy = .970 

Model: Fish aged 2. (A11 Weeks) 

Actual Stock 
of Origin 

Classified Group of Origin 
-l@ ----------------- 
Size Chilkoot Cklut Bernr=ss/Mainstem 

Bemrs/Matnstem ------------- 2 1 .om ............................... 
Overall Classification Accuracy = -990 

Widel: Fish aged 3. (All Weeks) 

Classified. G r q  of Origin 
Actual St& -wPe ................................ 
sf Origin Size ehilkost milkat ............................................................ 
m1keKat 1 1.000 

.............................................................. 
O w e d 1  Classificatim Accuracy = 1 .OW 



Table 2. Canparisan of hseason versus postseason weekly stock canpcsitian 
estimates of the Lynn Canal sot- salmon harvest, 1985. 

Week %nseasgn Postseason Inseascm Postseasan Inseason Postseason 



Table 3. Fishery apenings, effort, harvest, and CPVE of sockeye salmon in Lynn canal 
(District 115) by date and statistical week, 1985. 

Statistical Dares Hours Boats CPUE 
Section Week Fistled (HI (B) 1/ Catch Fish/Boatday 

1/ Ray Staska, 1986, A D F S ,  Comm. Fish Div., Haims, A k . ,  USA 

2/ Section 55-A o south of the latitude of the southemt  ti of Seduction Psint 
(Southern of 55-A moved to the latitude of Pt . Samt &) . 

3/ SectJon 15-A open same as above. 
Section 15-A 
Reef light to% 

north and vest of a line f m  Little Island light to Vanderbilt 
shore of Bridget Cove to hasvest chum sa3mt-i. 

4/ Section 15-A o m  same as above. 
Section 15-B open. 
Sectop 15-C opera same as abave. 

5/  Section 15-A south of the latitude of the southernmost tip of Seduction Point 
mrth of E a t i ~ d e  of point s*- 

Sectaom 15-A and 1 5 4  are op@n withm two'nautical miles of the western shore 
m t h  of the latitude of Point Sherman. 

6/ Section 15-A open south of the latitude of the southernrrrost ti of -tion Point 
through noon 7/23, except that in those waters within two nautfcal nules of the 
western shore of L Canal south of the latitude of'Point Sherman the weekly fishing 4- 7/21. Ete?8 T n  mrth ard west of a line fma Little Island light to Vanderbilt 
Reef hght to he southermost tip of Mab Island then due east to the shore of 
Bridget Cave. 
TRe waters of sections 15-A and 15-C closed south of the latitude of Point Sherman 
frcm 11:QO FM to  5:00  AM each day to reduce the incidental harvest of d l  chi& 
SaJmClA. 

?/ SectJon 15-A open south.of the latitude of the scmtherrmrost ti of Seduction Point 
and In the waters of C2ulhot Inlet north of the latitude of t.Rd Bay Point. 
Section 1 5 4  is open within two nautical miles of the western stare of L Cana l  
exc t adicott Rlver closed within a radius of one nautical @le f m  E m o u t h  
of %e river and William Henry Ekiy closed w i t h l n  me-half nautlcal nule of the 
mtk of the Beardslee Rives. 

(Continued) 



Table 3. effort, harvest, and CPUE of sockeye e n  in Lynn C a n a l  
P;%~c?%$?b; date and statistical week, 1985 (continued) . 

------- -- ---- 
8/ Section 15-A open except thcee waters in the Chilkat Inlet north of the latitude 

of Seduction Point closed thr?ugh noon 8/20. Those portions of Chilkoot and 
Lutak Inlets north of the latitude of Mud Point extended througfi noon 8/21. 

Wirr;l the 24% exC 
"f Section 15-C n samre as above. CPUE adjus ed to reflect a 75% reduction of effort 

ension north of Mud Bay Point. 

Point to harvest Chilkoot River sockeye salmon. CPUe adjusted to relect a 75% 
reduction in effort during the extenslm. Section 15-C opn through noan Tuesday. 

10/ Section 15-A including Lutak Inlet to the mouth of the Chilkoot River o p n  through 
noon, Tuesday 19/10), except that Chilkat Inlet closed mrth of the latltude of 

Y n e ~ ~ k o A 1 ~ E i S Z t ~ ~ Z X  Egg ? 5 d s r ~ % 0 2 % 5 f ) O i ? 9 ~ f . ~  
135 degrees 21' 42" W. long. 
Section 1 5 4  open. 

11/ Section 15-A open including Lutak Pbalet to the m t f a  of the Chilkoot River though - 
Mxrn 9/17. 
Section 15-A extended 24 hours though noon 9/18 mrth of the latitude of Point 
Sherman to harvest chum salmon. 
Section 1 5 4  open through noon 9/17. 

12/ Section 15-8 open noan 9/24 except the waters north of the latitude of Point 
noon 9/25 to harvest chum saJmon. 

except the waters sauth of the latitude of Point 
to harvest clnnn salmon. 

%3/ Sectim 15-A opera north of the latitude of Point Sherman to harvest chum salmon. 
Section 15-C open south of the latitude of Point Bridget to harvest chm salmon. 

14/ Section 15-A open north of the latitude of Point Sherman to harvest chum salmon. 



Table 4. Harvest of Chilkoot Lake and Chilkat Lake sockeye sdlnron in the 
District 112 purse seine fishery, by fishing period, 1985. 

Chillcoot Chilkat Total 
Stat Inclusive Lake Lake District 112 
Week Dates Catch Catch Catch 

------------ 

27-30 6/30-7/27 Number 688 404 7,837 

Percent 8.8 5.2 

3 1 7/28-8/3 I V U ~ ~ ~ F  312 150 3,191 

Percent 9.8 4.7 

32 8/4-8/ 10 tmmber 1,461 5,071 14,229 

Percent 10.3 35.7 

34 8/18-8/24 Number 202 2,738 3,958 

Percent 5.1 69.2 

35-36 8/25-9/7 Numker 53 522 834 

Percent 6,1 62.6 
------------------- ---- --- --- 

%tiL 6/30-9/1 I'Jtmbe~ 3,448 f 3,087 31,121 

Percent 9.3 35.3 





Table 6. Catch, escapement, total run, and exploitation rates of Lynn Ganea. sodceye salmcn by age class and system, 1985. 

B d  Year and Age Class 

1983 1982 1981 1980 1979 1970 

%=ten 0.i 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 3.1 1.4 2.3 3.2 2.4 3.3 Total 

ChPlkoot Lake 

Dist. 112 Cat& N 77 678 2.167 143 58 325 3,448 
% 2.2 19.6 62.9 4.1 1.7 9.5 100.0 

Dist. 115 Catch N 72 7,975 7 121,097 1,232 2,623 19,138 10 141 30 152,325 
% (0. 1 5.2 10.1 79.5 0.0 1.7 12.6 (0.1 0.1 (0.1 100.0 

Total Catch N 
% 

Total Run N 
X 

-1. Rate 

Chilkat Lake 

Dist. 112 Catch N 
% 

Dist. 115 Catch N 
% 

Total Catch N 
% 

-1. Rate 

Dist. 115 Catch N 333 2,528 403 101 12,646 
% 2.1 15.6 2.5 0.6 78.2 

Lace River 
Escapwmt % 3.6 10.7 4.0 4.8 11.9 1.2 61.9 1.2 



Table 7, A- 1- by spl: a qp C l m  Of  8dcy. ?alprr -tchn sd V t ¶  in L p  Caul, 1985. 

1983 1982 1981 1980 1979 -- 1978 - 
0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 3 .1  4 2.3 3.2 2.4 3 .3  

drilht L.b 

DIStriCt 112 Catdl 

-c $3: Ee 
S q l e  S i m  

All Fidl AVJ: rasth - 
S q l e  siw 

District 115 Catch 

w e  $3: k%2' 
Sap10 sim 

-8 $3: E-e 
S q l C  S i n  

All Fish AVJ: Lsgth 
w e  S i m  

All Fidl  A Length 357.4 504.1 372.3 597.9 518.2 a . 5  633.7 596.5 515.8 
S x  Error 13.8 7.7 3.9 2.3 1.4 15.5 12.3 1.1 10.0 
S g l e  S i n  8 9 44 2 3 608 -- 123 529 -- - - - - - - -  - 

chi- L.h 

€Ii.tict 112 catch 

MI  Piah A s3: w 
-0 S l n  

All FPdl A 
s3: E-zY 
Sirple Size 

N1 Fish A 
s3: Ee 
Sagla S i n  



w e  7. 1- by - a* clam of =xkey- z a h n  catchss ad -ts in Lynn Cans. 1985 iomtimmdl. 

~ r m d  y a r  d ka claaa 

1983 1982 1981 1980 1979 1978 - 
0.1 0.2 1.1 0.3 1.2 2 .1  0.4 1.3 2.2 3 .1  1.4 2.3 3.2 2.4 3.3 

8.mrr hlr/Qdlht milmt- 
OietiCt 115 Qtdl 

m e  $3: Lapl 407.7 580.9 507.9 580.0 586.6 563.0 581.7 
9.4 2.4 8.8 8.9 1.2 11.7 

ssl. S L a  13 58 21 4 472 1 

Pal* 3: 2Fc 516.9 566.3 Xlf.5 550.0 569.3 558.3 560.0 
23.3 2.1 14.5 1.2 50.2 2.g 

m* Si.a n 1 377 3 

All Piah A 
9 3 :  Ec 4S8.6 571.2 505.5 574.0 577.8 573.3 572.0 

10.5 1.7 7 .0  9 . 1  0.8 24.6 7.9 
ssl. s i a  22 6 - 152 28 -- 5 999 -- - 10 -- 

Lama lu-as F-lt 

P a l e  466.0 541.7 a 2 . 0  
11.6 6.0 14.9 

-8 s i a  3 3 5 

A l l  Piah $3: 290.0 460.3 336.3 1 . 7  469.5 
8.7 6.9 8.3 6.0 9.9 

S a t .  Sisl 3 9 4 3 10 
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PT. BRIDGET 

Figure 1. Map of Lynn Canal showing the fishing district and sections 
(e.g., 15-C) and principal spawning and rearing areas. 



Figure 2. Map showing the District 112 fishing bslandaries. 
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Figure 3. Photographs which illustrate typical scale pattern sf sockeye 
with one freshwater annulus fsan Chiakmt Ealee, Chilleat 

Lake, and E3emrs by/Chilkat Mainstem stocks. 







Figure 6. Catch of C h i l l m o t  Lake, Chilkat Lake, and 5erners Bay/Chilkat Mainstem sockeye salmon 
in the Lynn Canal drift gill net fishery, by week, 1985. 
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Figure 7. W y  age ccsnposition of sockeye m n  harvested i n  Lynn 
Canal by stock, 1985. 
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Figure 9. Period age canpsition sf sockeye salmon escapemnts to Chillcat 
and C M l b t  Lakes in 1985. 



Appendix Table 1. Age ampsitiora of sockeye salmxb harvested in the Lynn Canal drift gillnet by fishing period, 1985. 

-__--_--_I---___-_-----_--______---------------------------~----------I-------- 

B r w d  Year and Age Class 

1982 1981 1980 1979 1978 
Stat Inclusive .............................................................. 
Week Dates N 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total ___-_---___-___-___-_______-_----------~---~---~------------------------- 

25 6/16-6/23 98 % 2.0 1.0 77.6 2.0 16.3 1.0 100.0 
SE 1.4 1.0 4.2 1.4 3.8 1.0 ---- 

Catch 22 11 828 22 174 11 1,068 

26 6/23-6/29 835 % 0.5 3.6 1.9 0 .1  0 .1  73.7 0.2 3 .0  16.6 0 .2  100.0 
SE 0.2 0.6 0.5 0.1 0 .1  1.5 1.3 0.2 0.2 0.6 -- 

Catch 27 205 109 7 7 4,203 14 171 950 14 5,707 

27 6130-7/06 796 % 1 . 1  5.3 2.0 78.3 0.4 0.9 12.1 100.0 
SE 0.4 0.8 0.5 1.5 0.2 0 .3  1.2 -- 

Catch 106 496 189 7,353 35 83 1.133 9,395 

28 7/07-7/13 781 % 0.5 3.2 2 .0  0.5 71.2 1.4 1.7 19.1 0.3 0.1 100.0 
SE 0.3 0 .6  0.5 0.3 1.6 0.4 0.5 1.4 0.2 0.3 - 

Catch 93 586 374 94 13,023 258 305 3,490 47 23 18,293 

29 9/14-7/20 686 % 0.1 0.3 2.3 2.6 66.2 1 . 1  2.0 24.5 0 .1  100.0 
SE 0.1  0.2 0.6 0.6 1.8 0.5 0 .5  1.6 0 .1  ---- 

Catch 10 19 155 174 8,392 116 135 1.626 10 6,637 

30 7/21-7/27 502 % 0 .6  3.4 2.2 74.9 1.8 2.6 14.1 0.2 0.2 100.0 
SE 0 -3  0.8 0.7 1.9 0 .6  0.7 1 .6  0.2 0.2 - 

Catch 49 280 181 6,183 148 234 1,167 16 16 8,254 

31 7/28-8/03 517 % 0.2 1.4 3.3 63.1 3 .1  1.9 27.1 100.0 
SE 0 .2  0.5 0 .8  2 .1  0.8 0 .6  2.0 -- 

Catch 53 371 901 17,269 848 530 7.416 27,388 

32 8/04-8/10 1160 % 0 .6  3.5 67.2 3.5 0.9 24.1 100.0 
0 . 2  0.5 1.4 0.5 0.3 1.3 ---- 

Catch 205 1.200 22,806 1,200 293 8,197 33,960 

33 8/11-8/17 971 % 0.4 2 .1  57.6 6.0 0 .6  33.4 100.0 
SE 0.2 0.5 1.6 0.8 0.3 1.6 ---- 

Cat& 130 648 18.121 1,880 195 10,503 31,477 

34 8/18-8/24 1101 X 0 . 1  4.7 53.6 8.7 1.2 31.5 0.2 100.0 
SE 0 . 1  0.6 1.5 0 .9  0.3 1.4 0 . 1  

Catch 68 3,539 40,155 6,634 885 23,616 136 74,933 

35 8/25-8/31 998 % 0.3 2.6 22.9 18.1 0.2 55.8 0.2 100.0 
SE 0.1  0.5 1.3 1 .2  0 . 1  1.6 0 .1  -- 

Catch 48 1,256 11,059 8,741 97 26,899 97 48,197 

36 9/01-9/07 967 % 1.3 32.1 1 6 4  0.8 48.8 0.3 0 .2  100.0 
SE 0.4 1.4 1.2 0.3 1.6 0.2 0 .1  -- 

Catch 355 8,458 4,338 218 12.878 82 55 26,384 

37 9/08-9/14 883 % 0 .1  0 .6  0 .1  14.0 12.9 0 . 1  71.7 0.5 100.0 
SE 0 . 1  0.3 0 . 1  1.2 1.1 0 .1  1.5 0 .2  

Catch 10 52 80 1,276 1,174 10 6,516 41 9,089 

38-42 9/15-10/15 273 % 0 . 4  11.7 9.9 0.4 77.7 100.0 
SE 0.4 2.0 1.8 0.4 2.5 ---- 

Catch 12 378 319 12 2.603 3,224 

------- --- -- ------ ---- 
mtad 6/16-10/1510,568 Pe-t 0 .1  40.1 0 . 8  3.0 40.3 <0.1 51.2 8.4 1 .0  35.2 0 .1  0 . 1  (0.1 100.0 

Std.&r. (0.11 60.1 0 .1  0.2 10.1 60.1 0.6 0.3 0 . 1  0.5 (0.1 10.1 40.1 
Catch 333 12 2.528 9.001 17 101 155,501 25,605 3.170 107.068 356 198 53 304,006 .................................................................................................. 



&qendix Table 2 .  Estimated iaontrihtbga of Lynn Canal mckqe mhm stocks t o  tbre Distr ic t  115 d r i f t  g i l l n e t  f ishery,  by fishing gariod, 1985. 

Stock and Ehsbtater Age 61- ..................................................................... 
Chilkoot bake Chilkat Lake Besners B a y / M l l g t  Mainetem 

Stat 
Week 1.  2 .  3. Total 1 .  2 .  3. Total 0 .  1 2. Total 

25 N 1/ 37.4 10.9 48.3 31.4 6 . 1  37.4 2 .0  10.3 12.3 
hop. 2/ 0.473 0.613 0.493 0.397 0.357 0.382 1.000 0.130 0.125 

SE 3/ 0.082 0.117 0.087 0.117 0.000 0.080 
Catch 407 119 526 342 66 408 22 112 134 

26 M 1/ 248.6 85 .2  2 .0  335.8 195.5 56.8 252.3 35.0 211.9 246.9 
Prop. 2/ 0.379 0.600 1.000 0.402 0.298 0.400 0.302 1.000 0.323 0.296 

SE 3/ 0.032 0.041 0.000 0.037 0.041 0.000 0.043 
Catch 1,697 583 14 2,294 1,337 388 1,725 239 1,449 1,688 -------- ---- - ---- 

27 N 1/ 178.3 41 .2  219.5 84.0 54.5 138.4 51.0 383.7 3 .4  438.8 
Prop. 2/ 0.276 0.416 0.276 0.130 0.550 0.174 1.000 0.594 0.034 0.551 

SE 3/ 0.030 0.067 0.027 0.066 0.000 0.038 0.027 
Catch 2,103 486 2.589 991 642 1,633 6 0 2 4 , 5 3 1  40 5,173 

28 N 1 /  224.8 52.0 276.1 111.7 106.8 1 .0  219.5 33.0 249.2 3 .2  285.5 
Prop. 2/ 0.383 0.321 0.353 0.191 0.659 1.000 0.281 1.000 0.426 0.020 0.366 

SE3 /  0.034 0.050 0.030 0.050 0.000 0.000 0.041 0.017 
Catch 5.245 1,218 8,463 2,615 2,501 23 5,139 773 5,842 76 6.691 

I ------- ------ ----- ---- --------------- 
W 
w 29 N 1/ 182.8 28.8 211.3 294.3 152.2 446.5 17.0 11.2 28.2 

I Pmp. 2/ 0.375 0.159 0.308 0.603 0.841 0.651 1.000 0.023 0.041 
SE3 /  0.055 0.029 0.091 0.029 0.000 0.069 

Catch 1,768 278 2.046 2.844 1,474 4.318 165 108 273 
--------- - --- 

30 N 1/ 246.4 32.2 1 .0  279.6 142.4 48.4 190.8 20.0 11.2 0 . 5  31.7 
Prop. 2/ 0.616 0.397 1 . W  0.557 0.356 0.597 0.380 1.000 0.028 0.006 0.063 

SE 3/ 0.043 0.073 0.000 0.061 0.072 0.000 0.043 0.018 
Catch 4,051 528 16 4,595 2,342 795 3,137 329 185 8 522 -- ----------- -------------- - ----- 

31 N 1 /  262.7 67.4 330.1 84.3 88.6 172.9 7 .0  7 . 1  14.1 
Prop. 2/ 0.742 0.432 0.639 0.238 0.568 0.334 1.000 0.020 0.027 

SE 3/ 0.370 0.040 0.047 0.040 0.000 0.030 
Catch 13,921 3,571 17,492 4,457 4.693 9,150 371 375 746 ----- 

32 N 1/ 718.8 95.3 814.1 102.9 227.7 330.6 7 . 0  8 . 3  15.3 
hop. 2/ 0.866 0.295 0.702 0.124 0.705 0.285 1.000 0.010 0.013 

S e 3 /  0.018 0.026 0.024 0.026 0.000 0.015 
Catch 21,044 2.792 23.836 3,012 6,664 9,676 205 243 448 ----- ----------------- - ---- -------------- 

-ccmtinueb- 

Total Lynn Canal 

0 .  1 .  2 .  3.  Total 





Appendix Table 3. Age ampsitian of sockeye ealmcgl returning to Chillmot Lake and harvested in Lylla Canal by fishing period, 1985. 

---------- _ _ - _ _ I _ I _ _ _ _ _ _ - - _ _ _ _ _ _ - - - - _ - -  

Broad Yeas  and Age Class 

1982 1981 1980 1979 1978 
Stat 
Waek Sex Ganp. 1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

25 M e  58.7 Percent 73.2 4.2 20.5 2.1 100.0 
Female 41.3 Std. Error 1/ 8.8 2.9 6.3 2.1 14.2 

Catch 385 22 108 11 526 

26 Male 58.0 Percent 2.8 0.3 65.7 0.3 5-4 
Female 42.0 Std. Ermr 1/ 0.9 0.3 3.3 0.3 1.2 

catch 64 a 1.508 7 125 

27 W e  49.4 Percent 1.4 77.1 2.7 
Female 50.6 Std. Error 1/ 0.8 3.7 1.1 

Catch 36 1,996 7 1 

28  ale 56.8 Percent 2.3 75.9 1.1 2.9 
Female 43.2 Std. Errar 1/ 0.9 3.6 0.6 1.0 

Catch I49 4,908 70 188 

29 Male 50.9 Percent 0.9 5.4 77.8 1.8 2.2 
Female 49.1 Std. E'.rrarl/ 0.7 1.6 5.1 0.9 1 .O 

Catch 19 111 1,592 37 46 

30 M e  51.0 Percent 3.1 82.4 0.7 2.6 
Fanale 46.0 Std. Enor 1/ 1.0 4.2 0.5 1 .O 

Catch 142 3,788 33 12 1 

31 Male 51.9 Percent 0.3 4.6 72.3 0.9 2.3 
Female 48.1 Std. Error 1/ 0.3 1.2 3.6 0.5 0.8 

Catch 53 812 12.649 157 407 

32 W e  52.1 Percent 4.5 82.8 0.6 0.9 
Female 47.9 Std. Error 1/ 0.7 2.0 0.3 0.3 

Catch 1, 082 19,736 143 226 

33 Male 51.6 Percent 3.3 83.8 0.3 1.0 
Famale 48.4 Std. Error 1/ 0.7 2.0 0.2 0.4 

Catch 648 16,566 62 195 

34 M e  55.7 Percent 7.1 79.8 0.8 1.8 
F d e  44.3 Std. E m s  1/ 1.0 1.6 0.3 0.5 

Cat& 3,468 38,800 392 885 

35 Hale 54.3 Percent 8.6 77.3 1.6 0.8 
Female 45.7 Std. Error 1/ 1.7 3.0 0.8 0.5 

Catch 1,102 9,922 208 97 

36 Male 56.3 Percent 3.1 81.9 1.3 2.3 
Fmnle 43.7 Std. Error 1/ 0.9 2.4 0.6 0.8 

Catch 297 7,820 123 218 

33 W e  58.9 Percent 4.1 86.5 0.8 
Panale 41.1 Std. Error 1/ 1.8 4.2 0.8 

Catch 52 1,099 10 

38-42 W e  70.0 Percent 2.7 72.7 2.7 
Fenale 30.0 Std. Error 1/ 2.7 8.5 2.7 

Catch 12 328 12 
_ L _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _  _----- -_---- ------ -- 

Total Male 54.1 Percent (0.1 5.2 (0.1 79.5 0.8 1.7 
Female 48.9 Std. Error 1/ (0.1 0.4 (0.1 0.9 0.2 0.2 

Catch 72 7,975 7 121,097 1,232 2,623 

I/ Standard ermr of percent is presented for: 
1 individual age classes as a result of the stock e canposition and correction for 
121 the total for each period which is a product of %I? Lynn Canal  canpositim. 

catch, and st& ampsition as per Agpendix C in Oliver et a1 s85). 

misclassification, and 



w n d i x  Table 4 .  itim of sockeye sahm retuning t o  Chillcat Lala3 and harvested i n  L ~ M  Canal. 
g f m n g  period. 1985. 

_-__________--_____-------------------_-__--_-I__--________-------------____---_--___-_---- 

Bred YEW and Age Class 
_____________l_____-----------_-------_-l-__l-- 

1981 1980 1979 1978 
stat ___-___I________-______-___I_-- ____ - - - -  ---- 
Week Sex Canp. 1.2 2 .1  1 .3  2 .2  1 .4  2 .3  3 .2  2 .4  3 . 3  Total 
_______I__________________-_______~-----_-----_----------___-_-__-~------ 

25 We 55.9 &r&t 2.7 81.1 16.2 100.0 
F d e  44.1 Std. Error 1/ 2*7  9 . 6  12.9 19.2 

Catch 11 33 1 66 408 

26 Male 39.8 Percent 1 .3  
F d e  60.2 Std. Ersok 1/ 0 .7  

Catch 22 

27 M e  43.0 Percent 0 .7  
Fenale 57.0 Std. Error 1/ 0 .7  

catch 12 

28 Male 47-9 Percent 0 . 5  
Female 52.1 Std. Error 1/ 0 . 5  

Catch 26 

29 Male 44.4 Percent 1 .4  
F d e  55.6 Std. Error 1/ 0 .6  

Catch 60 

30 Male 51.2 Percent 1 .2  
F d e  48.8 Std. E m  1/ 0 .8  

Catch 39 

31 Male 52.8 Percent 0 .7  46.7 7 . 6  1 .3  43.7 
F d e  47.2 Std. Error I/ 0 . 6  4 .4  2 0 . 9  4 .2  

Catch 65 4,269 69 1 123 4.002 

32 Male 45.4 Percent 1 . 1  29.4 10.9 0 . 7  57.9 
Female 54.6 Std. Error 1/ 0 . 6  2 . 6  1 .7  0 . 5  3 .1  

Catch 105 2,840 1,057 67 5,607 

33 Male 50.7 Percent 
Fernale 49.3 Std. Error 1/ 

Catch 

34 Me  46.3 Percent 0 . 3  
Female 53.7 Std. Error 1/ 0 . 3  

Catch 7 1 

35 Male 46.2 Percent 0 .4  
Female 53.8 Std. Error 1/ 0 . 2  

Catch 154 

36 M e  57.8 Percent 0 . 3  
F d e  42.2 Std. Error 1/ 0 .2  

Catch 58 

37 M e  65.2 Percent 0 . 1  2 . 3  15.0 82.2 0 .4  
F a l e  34.8 Std. Error 1/ 0 . 1  0 . 5  1 .3  1 .6  0 . 2  

Catch 10 177 1.174 6,416 31 

38-42 Male 56.2 Percent 1.8 11.5 86.7 100.0 
Female 43.8 Std. Error 1/ 0 . 9  2 .1  2 .6  2 .6  

Catch 50 3 19 2,404 2,773 _----- -_ _--- -- ------ ---- -- - ------ 
Total Male 49.8 Percent 0 . 5  (0 .1  16.1 18.0 0 . 4  64.8 0 . 3  (0.1 0 .  100.0 

Fanale 50.2 Std. Error 0 . 1  10.1 0 . 6  0 .7  0 .1  0 . 9  0 .1  <0.1  (0 .1  1 . 5  
Catch 623 10 21,161 24,373 504 87 .806 346 57 23 135.503 

I/ Standard error of percent is presented for: 
1 i n d i v i w  age classes as a result of the stock canposition and correction for misc lass i f i ca tba ,  and 

121 the to ta l  for each period wMch is a p m  of ?% Lynrs Canal canposition, 
catch, and stock ccmpsit ion as p r  Appendix C in Oliver et al.?985). 



Appendix Table 5. &~~i~$f-~by~sNng~i&4 ggn -/mat 
and 

- 
Braod Year and Age Class ------ 

1981 1980 1979 
Stat  Sat 
Week m. 0.2 0.3 1.2 0.4 1.3 1.4 2.3 Total - -------- 

25 M e  50.0 Pe~vznt  
Fanale 50.0 Std. Error I /  

Catch 

26 We 60.2 Percent 1.6 12.1 1.4 0.4 83.5 1.0 
Fanale 39.8 Std. Error 1/ 0.8 2.1 0.8 0.4 4.3 0.6 

Catch 27 205 23 7 1,409 17 

27 Male 52.7 Percent 2.0 9.6 2.7 
Female 47.3 Std. E r m r l /  0.7 1.4 0.8 

Catch 106 4% 141 

28 Male 58.9 Pelcent 1.4 8.8 3.0 1.4 84.0 0.3 1.1 100.0 
Panale 41.1 Std. Error 1/ 0.7 1.7 1.0 0.7 4.1 0.3 0.6 8.7 

Catch 93 586 199 94 5,622 21 76 6,691 

29 Male 40.7 Percent 3.7 56.8 1.1 
Female 59.3 Std. Error 1/ 3.6 9.5 2.0 

Catch 10 155 3 

30 W e  42.6 Percent 9.4 53.6 
Female 57.4 Std. Error 1/ 5.9 10.0 

Catch 49 280 

31 Male 43.5 Percent 
Female 56.5 Std. Error 1/ 

Catch 

32 Male 53.8 %cent 
Female 46.2 Std. Ermr 1/ 

Catch 

33 Male 56.3 Percent 
Fenale 43.8 Std. Error 1/ 

Catch 

34 Male 50.0 Percent 
Fapale 50.0 Std. Error 1/ 

Catch 

35 Wale 80.0 Percent 100.0 
Fapale 20.0 Std. Error 1/ 

Catch 48 

36 me 0.0 Percent 
Fenale 0.0 Std. Error I/ 

Catch 

39 Male 50.8 Percent 100.0 
Fanale 50.0 Std. Error I/ 

Catch 10 

38-42 W e  0.0 Percent 
Pgmale 0.0 Std. Error I/ 

Catch -- - _-_- ___ -9- -- -- - -- ---- - 
Total Male 49.8 Percent 2.1 15.6 2.5 0.6 78.2 0.4 0.8 100.0 

Fanale 50.2 Std. Error /I 0.4 1.2 0.6 0.3 2.3 0.2 0.3 
Catch 333 2,528 403 101 12,646 43 124 16,178 

1/ St- error  of percmt is presented for: 
1 adividual age classes as a +t of the stock e c-itiora and correction for  mix lass i f ica t ion ,  ahrd 

121 t;he t o t a l  for  each period wtuch is a p d u c t  of % Lynn &mal canposition. 
catch, and stock composition as per Apper&x C in Oliver e t  a l . y 9 8 5 ) .  



Appendix Table 6.  Age canposition of sockeye salrmn returnirag to Chilkat Lake 
and harvested in District 112, 1985. 

Bmod Year and Age Class 

1981 1980 1979 
-' 

1.2 2.1 1.3 2.2 3.1 2.3 3.2 1Gota.l 

Statistid weeks 27 - 30 (June 30 - July 27) 

S2;lmple Nrenber 1 1 8 2 5 1'1 
Percent 5.9 5.9 47.1 11.8 29.4 180.8 
Std. Error 5.9 5.9 12.5 8.1 11.4 
Elimrber: 24 24 189 48 119 404 

- - - - - - - -- 

Statistical Week 31 (July 28 - August 3) 
Sample Numker 3 3 8 14 
Pwcent 21.4 21.4 57.1 108.8 
Std. Esmr 11.4 11.4 13.7 
l'annb5~ 32 32 86 150 -- -- - 

Statistical Week 32 (August 4 - 10) 
Sample Mrmbep 2 2 37 25 
Percent 3.0 3.0 56,l 37.9 
Std. Errsr 2.1 2.1 6.2 6.0 
Mrmber 154 154 2,846 1,923 

Sample Mrmber 1 
~e~~2en.t 0.7 
std. ~pror o. a 
Xiu!nbr 29 

Statistical Week 34 (August 18 - 24) 

Sample Mmbr 1 1 4 24 52 
Percent 1.2 1.2 4.9 29.3 63.4 
Std. Error 1.2 1.2 2,4 5. 1 5.4 
Number 6 6 25 153 332 

- - - - - - - - - - - -- - - - - - - -- - -  

Cabin& Periods (Percentages are wight& by period catches} 

-le Nmkr 5 11 34 367 1 443 4 8165 
Pgmt 0 . 5  1.7 4.5 45.7 8-2 41.2 0.2 188.0 
Std. Error 0.3 0.9 1.0 2.8 0-2 2.8 0-1 
bScmaber 69 2 3.9 583 5,982 29 6,185 20 13,887 



Appndix Table 7. Age composition of sockeye sdlmon returning to WlkPot 
Lake and harvested in District 112. 1985. 

B m o d  Year and Age C l a s s  
- - - - - - - - 

1982 1981 1980 1979 --- ---- ---------- ---- 
1.1 1.2 1.3 2.2 1.4 2.3 Total 

Statistical Weeks 27 - 30 (June 30 - July 27) 
Sanple Number 3 22 1 1 2 29 
Percent 10.3 75.9 3.4 3.4 6.9 100,O 
Std. Error 5.8 8.1 3.4 3.4 4.8 
Number 7 1 522 24 24 47 688 

Statistical Week 31 (July 28 - August 3) 

Sanple Number 5 17 3 4 29 
Percent 17.2 58.6 10.3 13-8 100.0 
Std. Error 7.1 9.3 5.8 6.5 
Nmbr 54 183 32 43 312 .................................................. 

Statistical Week 32 (August 4 - 18) 
Sample Number 1 4 12 1 1 19 
Percent 5.3 21.1 63.2 5.3 5.3 100.0 
Std. Error 5.3 9.6 11.4 5.3 5.3 
~ r m b e ~  77 308 923 77 a7 1.461 ....................................................... 

Statistical Weele 33 (August 11 - la) 
Sample Mrmber 7 113 1 4 25 
Percent 28.0 52.0 4.0 16.0 188.0 
Std. Ermr 9.2 10.2 4.0 7.5 
Fh.mker 286 382 29 117 734 ..................................... 

Statistical Week 34 (August 18 - 24) 
Sample J3mber 4 26 2 1 a 40 
Percent 10.0 65.8 5.0 2.5 17.5 100.0 
Std. Error 4.8 7.6 3.5 2.5 6.1 
Nurnber 20 131 10 5 35 202 

Statistical Weeks 35 - 36 (August 25 - Sept. 7) 
Sample Number 3 4 
P€%Tent: 37.5 50.8 
Std. Error 18.3 18.9 
lWnber 19 26 

- - - - - - - - - - - - - - - - -- 

.............................................. 
Ccnnbi& Periods (Percentages are weighted by period catches) 

Sample Number 1 26 94 7 3 19 150 
Percent 2.2 19.6 62.8 4.1 1.7 9.5 100.0 
Std. Erms 2.2 4.7 5.6 2.4 1.1 3.0 
N U R ~ F  77 617 2,966 143 58 321 3,448 



Appendix Table 8. Daily sockeye salmon counts and associated statistics 
from Chilkat Lake Weir, 1985. .................................................................................. 

Daily Cumulative Daily Proportion Cumulative Pro rtion 
Date Count Count of Total of ~otafP .................................................................................. 

June 29 7 7 0.0001 0.0001 
J~.tl€? 30 8 15 0.0001 0.0003 
July 1 0 15 0.0000 0.0003 
July 2 0 15 0.0000 0,0003 
July 3 0 15 0.0000 0.0003 
July 4 0 15 0.0006 0.0003 
July 5 90 105 0.0016 0.0018 
July 6 0 105 0.0000 0.0018 
July 7 0 105 0.0008 0.0018 
July 8 192 297 0.0033 0.0051 
July 9 623 920 0.0108 0.0159 
July 10 289 1209 0.0050 0.0209 
July 11 201 1410 0.0035 0.0244 
July 12 12 1422 0.0002 0.0246 
July 13 0 1422 0.0000 0.0246 
July 14 0 1422 0.000Q 0.0246 
July 15 320 1742 0.0055 0.0302 
July 16 48 1790 0.0008 0.0310 
July 17 53 1843 0.0009 0.0319 
July 18 340 2183 0.0059 0.0378 
July 19 344 2527 Q .0060 8.0438 
July 20 36 2563 0.0006 0.0444 
July 21 123 2686 0.0021 0.0465 
July 22 37 2723 0.0006 0.0472 
July 2 8 0 2723 0 . 0000 0.0472 
July 2 4 5 3 2776 0.0009 0.0481 
July 2 5 1 2777 .0008 0.0481 
July 2 6 9 2 2869 0.0016 0.0497 
July 2 7 2 8 2897 0.0005 0.0502 
July 2 8 192 3089 0.0033 0.0535 
July 29 134 3223 8.0023 0.0558 
July 30 321 3544 8.0056 0.0614 
July 3 1 1 7 3561 0.0003 0.0617 
August 1 12 3573 0.0002 0.0619 
August 2 136 3709 0.0024 0.0643 
August 3 0 3709 0.0800 0. 0643 
August 4 2 3 3732 0.0004 0.0647 
August 5 3 5 3767 0.0006 0.0653 
August 6 600 4367 8.0104 0.0757 
August 7 6 3 4430 0.0011 0.0767 
August 8 820 5250 0.0142 0.0910 
August 9 327 5577 0.0057 0,0966 
August 10 16 1 5'438 0.0028 0.0994 
August 11 0 5738 0.0800 0.0994 
AUgust 12 0 5738 0.0000 0.0994 
August 1 3 15 6753 0.0003 0.0999 
August 14 0 5753 0 . 0000 0.0997 
August 15 112 5865 0.0019 8. 1016 
August 16 0 5865 0.0000 0.1016 
August 17 3 0 5895 0.0005 0.1021 
August 18 18 5913 0.0003 0.1024 
August 19 112 6025 0.0019 0.1044 
August 20 214 6299 0.0047 0. I091 
August 2 1 0 6299 8.0000 0.1091 
August 2 2 0 6299 0.0000 0.1091 
August 23 635 6934 0,Of 90 0.1201 
August 24 516 7450 0.0089 0.1291 
August 25 534 7984 0.0093 0.1383 
AUgcast 26 244 8228 0.0042 0.1425 
Auqst 27 1475 9703 0.0256 0.1681 
August 28 346 10049 0.0060 0.1741 
August 29 1727 11776 0.0299 0.2048 
August 30 11 11987 0.000% 8.2042 
August 31 97 11884 0.0017 Q. 2059 -------------------__---------------------------------------------------------------- 



Appendix Table 8. Daily sockeye salmon counts and associated statistics 
from Chilkat Lake Weir, 1985 (continued). .................................................................................. 

Daily Cumulative Daily Proportion Cumulative Pro rtion 
Date Count Count of Total of ~otA"' ................................................................................... 

Seatember 1 242 12126 0.0042 0.2101 - 
September 2 1024 
September 3 151 
September 4 551 
September 5 590 
September 6 473 
September 7 240 
September 8 1603 
September 9 668 
September 10 0 
September 11 0 
September 12 143 
Sentember 13 698 
setitember 14 260 
September 15 20 
September 16 501 
September 17 1043 
September 18 912 
September 19 0 
September 20 2061 
September 21 8102 
September 22 12370 
September 23 115 
Seatember 24 2683 
~estember 25 1673 48007 
September 26 127 48 134 
Sentember 27 6 3 48 197 
Sebtember 28 657 48854 0.0114 0.8463 
September 29 1571 50425 0.0272 0.8736 
September 30 167 50592 8.0029 0.8764 
October 1 2231 52823 0.0386 0.9151 
October 2 6 3 52886 0.0011 0.9162 
October 3 3 5 5292 1 0.0006 0.9168 
October 4 1145 54066 0.0198 0.9366 
October 5 4 6 54112 0.0008 0.9374 
October 6 1614 55726 0.0280 0.9654 
October 7 0 55726 0.0000 0.9654 
October 8 6 55732 0.0001 0.9655 
October 9 5 8 55790 0.0010 0.9665 
October 10 10 55800 0.0002 0.9667 
October 11 208 56008 0.0036 0.9703 
October 12 113 5612 1 0.0020 0.9722 
October 13 8 7 56208 0.0015 0.9737 
October 14 7 56215 0.8001 0.9739 
October 15 8 56223 0.0001 0.9740 
October 16 0 56223 0.0000 0.9740 
Octoker 17 0 56223 0.0000 8.9740 
October 18 0 56223 0.0008 8.9740 
October 19 0 56223 0. OQOO 0.9140 
Qctober 20 1 56224 . 0000 0.9'940 
October 21 0 56224 8.0000 0.9740 
October 22 1580 57124 0.0260 1. OQOO ................................................................................... 
Mean Bay of Migration = September 14 Variance = 438,13 Days squared ................................................................................... 



Appendix Table 9. Daily sockeye salmon counts and associated s t a t i s t i c s  
from Chillcoot Lake W e i r .  1985. 

Date ------- 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
Junc 
June 
June 
June 
June 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
A u ~ t  :=: 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
augra% t 

,----- 

D a i  1 
counz 

.------------ 
Cumulative 

Count .----------- 
4 
8 

11 
11 
11 
11 
12 
13 
14 
67 
78 
8 5 

Daily Proportion 
of Total 

Cumulative Pro r t i on  
of ~ o t a Y '  



Appendix Table 9. Daily sockeye salmon counts and associated s t a t i s t i c s  
from Chilkoot Lake Weir, 1985 (continued) . ............................................................................. 

Daily Cumulative Daily Proportion Cumulative P r o  r t i o n  
Date Count Count of Total of ~ o t a y  .................................................................................. 

September 1 312 64324 0.0045 0.9319 
September 2 676 65000 0.0098 0.9417 
September 3 658 65658 0.0095 0.9512 
September 4 574 66232 0.0083 0.9595 
September 5 238 66470 0.0034 0.9630 
September 6 186 66656 0.0027 0.9657 
September 7 173 66829 0.0025 0.9682 
September 8 316 67145 0.0046 0.9727 
September 9 356 67501 0.0052 0.9779 
September 10 263 67764 0.0038 0.9817 
September 11 320 68084 0.0046 0.9864 
September 12 129 68213 0.0019 0.9882 
September 13 103 68316 0.0015 0,9897 
September 14 59 68375 0.0009 0.9906 
September 15 127 68502 0.0018 0.9924 
September 16 117 68619 0.0017 0.9941 
September 17 105 68724 0.0015 0.9956 
September 18 37 68761 0.0005 0.9962 
September 19 20 6878 1 0.0003 0.9965 
September 20 5 6 68837 0.0008 0.9973 
September 21 18 68855 0.0003 0.9975 
September 22 2 1 68876 0.0003 0.9978 
September 23 17 68893 0.0002 0.9981 
September 24 3 4 68927 0.0005 0.9986 
September 25 2 0 68947 0.0003 0,9989 
September 26 2 7 68974 0.0004 0.9992 
September 27 13 68987 0.0002 0.9994 
September 28 13 69080 0.0002 0.9996 
September 29 2 69002 . 0000 0.9997 
September 30 6 69008 0.0001 0.9997 
October 1 6 69014 0.0001 0.9998 
October 2 5 69019 0.0001 0.9999 
October 3 1 69020 . 0000 0.9999 
October 4 5 6902 5 0.0001 1.0000 
October 5 1 69026 . 0000 1.0000 .................................................................................. 

Mean Day of Migsatlon = August  7 Variance = 287.76 Days squared ................................................................................... 



AFpendix Table 10. itian of t h  Chilkat Laloe sockeye escapement, 
e period and sex, 1985. F-T 

Brood Year ard Age Class 

1982 1981 1980 1979 - 
1.1 1.2 2.1 1.3 2.2 3.1 1.4 2.3 3.2 Tutal  

t Dates: (.Tune 29 - August: 24) 
(July 18 - Auguet 24) 

- -- 
Sanple Mrmber 4 1 1 49 3 
Pa-Cellt 2.9 0.7 0.7 35.5 2.2 
Std. Ermr 1.4 4.1 1.2 
Mnaber 216 54 54 2645 162 

Female 
smple Number 
Percent 
Std. Error 
timber 

A11 Fish 
Sarnple Number 4 2 1 82 6 
PeK@rlt 2 -9 1.4 0.7 59.4 4.3 
Std. Error 1.4 1.0 4.2 1.7 
I'Imber 2 16 108 54 4427 324 

(August 25 - September 14) 
(August 25 - September 12) 

. -- 
SanpPe Number 4 1 8 18 45 
PerCent 2.1 0.5 4.1 9.3 23.2 
Std. Erxar 1 .O 1.4 2.1 3.0 

A19 F i s h  
Sanple Ncmnber 4 1 9 24 74 82 1 94 
P€?rcent 2.1 0.5 4.6 12.4 38.1 42.3 100.0 
Std. Error 1.0 1 5  2.4 3.5 3.6 
limber 228 57 514 1371 4225 4682 ----- 11077 

Dates: (Septenber 15 - 21) 
@8: (Septenber 16 - 21) 

w e  
Sample €hber 
Percent 
Std. Error 
Numkr 

FasaPe 
Sample Mnaber 
Percent 
Std. Error 
limber 

RP1 Fish 
MAXS 

Percent 
std. &'XtlF 
Nlmber 



Pgpendix Table 10. ition of the Chllkat Lake 
?=perid & sex. 1985 ( - t m  

- eSCq--r-t, 
Brood Y e a .  and Age Class 

1982 1981 1980 1979 - 
1.1 1.2 2.1 1.3 2.2 3.1 1.4 2.3 3.2 Total 

t Dates: (September 22 - 28) 
(September 23 - 27) 

Male 
sauple tlIJmhr 
PeKrmt 
Std. Ermr 
NundXZ 

Fanale 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
sample Number 
m t  
Std. Error 

t Dates: Septenber 29 - October 22 
a t - :  [September 29 - M ~ b s r  141 

m e  
Sanple Nmkr 1 3 7 49 99 159 
PeTCent 0.3 0.9 2.1 14.5 29.4 47.2 
Std. EJ~TOP Q.5 0.8 1.9 2.5 2.7 
Number 26 79 184 1290 2606 4185 

Female 
Sample N m h r  2 3 67 104 2 178 
Percent 0.6 0.9 19.9 30-9 0.6 52.8 
Std. Efior 0.4 0.5 2.2 2.5 0.4 2.7 
h n b r  53 79 1763 2737 53 4685 

A l l  Fish 
Sample Number 3 3 10 116 203 2 337 
Percent 0.9 0.9 3.0 34.4 60.2 0.6 100.8 
Std. Fmmr 0.5 0.5 0.9 2.6 2.7 0.4 
Elumber --- 79 79 263 3053 5343 53 8870 --- 

P 

Ombimd Periods (Percentages are weighted by period escapemnts) 

w e  
SasnpSs -F 8 6 42 76 252 2 2 315 4 707 
Percent 0.8 0.6 3.3 6.8  18.9 0.2 0.2 23.9 0.3 55.0 
Std. Erpol? 0.3 0.2 0.5 0.7 1. f 0.1 0.1 1.2 0.1 1.4 
MrmbeP 444 325 1910 3953 10929 96 108 13792 163 31720 

Femalle 
Saq31e NLnsber 3 2 41 277 1 293 2 625 
Percent 0.2 0.2 4.3 19.9 0.1 28.4 0.1 45.0 
Std, Error 0.1 0.1 0.6 1.1 1.1 0. 1 1.4 
N~mber 107 90 2458 11490 54 11752 53 2gOe4 

All Fish 
Sample Number 8 9 44 123 529 2 3 608 6 1332 
Wrcent 0.8 0.7 3.5 11.1 38.8 0.2 0.3 44.3 0.4 100.0 
Std. Erser 0.3 0.3 0.5 0.8 1.3 0.1 0.2 1.4 0.2 
Numkr 444 432 2000 6411 22419 96 162 25544 216 57724 



Appendix Table 11. Age com ositlon of the Chilkoot Lake sockeye salmon escapement, 
by sampfe period and sex, 1985. 

............................................................................................ 
Brood Year and Age Class ................................................................ 

1982 1981 1980 1979 1978 ----- ----- ------------- ..................... ----- 
1.1 1.2 1.3 2.2 1.4 2.3 3.2 2.4 Total ............................................................................................ 

Esca ement Dates: (June 7 - Jul 13) 
samp!e Dates: (June 16 - JuYy 11) 
Male 
Sample Number 
Percent 
Std. Error 

Female 

All Fish 
Sample Number 5 72 2 5 4 7 131 
Percent 3.8 55.0 1.5 3.8 35.9 100.0 
std. Error 1.7 4.4 1.1 1.7 4.2 
Number 231 3322 92 231 2169 6045 ............................................................................................ 

Esea ement Dates: (July 14 - 27) 
Sampfe Dates : (July 16 - 27) 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std, Error 
Number 

A91 Fish 
Sample Number 
Percent 
Std. Error 
Number 

_-_00-9--_---_____-__------------------------------------------------------------------------- 

Esca ement Dates: (July 28 - August 3 )  
Sampye Dates: (July 28 - August 2) 
Male 
Sample Number 1 5 1 171 6 7 2 1 
Percent 0.2 12.0 40.1 1.4 1.6 4.9 
Std. Error 1.6 2.4 0.6 0.6 1.1 
Number 47 2379 7975 280 326 979 

Female 
Sample Number 
P@rcent 
Std. Error 
Nusnber 

All Fish 
Sample Number 1 55 302 7 10 4 9 2 426 
Percent 0.2 12.9 70.9 1.6 2.3 11.5 0.5 100.0 
Std. Error 1,6 2.2 0.6 0.7 1.5 0.3 
Number 47 2566 14085 326 466 2285 93 19868 ............................................................................................ 

Esca ement Dates: (August 4 - 10) 
SampPe Dates: (August 4 - 10) 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

API Fish 
Sample Number 
Percent 
Std. Error 
Number 



Appendix Table 11. Age com osition of the Chilkoot Lake sockeye salmon escapement, 
by sampyc period and sex, 1985 (-t-) . 

............................................................................................ 
Brood Year and Age Class ................................................................ 

1982 .I981 1980 1979 1978 ___-- -____ __-____---_-- ..................... -_--_ 
1.1 1.2 1.3 2.2 1.4 2.3 3.2 2.4 Total ............................................................................................ 

Esca ement Dates: August 11 - 17 
sampPe Dates: {August 11 - 171 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 3 4 222 10 8 52 1 327 
Percent 10.4 67.9 3.1 2.4 15.9 0.3 100.0 
Std. Error 1.7 2.6 1.0 0.9 2.0 
Numbc r 1300 8487 382 306 1988 38 12501 ............................................................................................ 

Esca ement Dates: (August 18 - 24) 
SampPe Bates: (August 18 - 24) 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 27 92 6 2 25 1 1 154 
Percent 17.5 59.7 3.9 1.3 $6.2 0.6 0.6 100.0 
Std. Error 3.1 4.0 1,6 0.9 3.0 
Number 1230 4189 273 91 1138 46 4 6 7013 

__-_____O___P_-_-O-------------------------------------------------------------------------- 

Esca ement Dates: (August 25 - October 5) 
Sampye Dates: (August 25 - September 12) 
Male 
Sample Number 2 0 8 0 2 1 13 
Percent 9.9 39.4 1.0 0.5 6.4 
Std. Error 2.1 3.4 0.7 1.7 
Number 930 3722 93 4 7 605 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number ............................................................................................ ............................................................................................ 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Sample Number 1 182 598 3 6 25 144 1 4 990 
Percent 0.1 11.2 36.9 2.1 1.6 8.7 0.1 0.3 60.9 
Std. Error 0.8 1.2 0.4 0.3 0.7 0.1 1.2 
Number 47 7713 25480 1466 1093 6004 4 6 186 42035 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample lumber 1 197 1078 4 3 3 9 258 1 5 1622 
Percent 0.1 12.1 66.6 2.6 2 4  15.8 0.1 0.3 100.0 
Std. Error 0.8 1.2 0.4 0.4 0.9 0.1 
Number 47 8358 45984 1779 1661 10927 4 6 224 69026 



A p p m d k  Table 12. Age ccanposition of the Chiakat River Mainstem escapemnt 
of sockeye W n ,  by sex, 1985. 

------- --- - 
Brood Year and, Age Class 

------------------ - 
1982 1981 1980 1999 
--- -- - 
0.2 0.3 1.3 2.2 1.4 2.3 Total 

Sample Dates: (October 2) 

W e  
smp%% Number 15 f 9 

BePcrat 14.4 18.3 

Std.  Error 3.5 3.8 

f i a  Pi* I/ 
28 58 

Percmt 14.7 42.6 

Std. &sser 3 -0 4 . 3  



Pgperdix Table 13. Age conposition of the Lace River escapenent of sockeye 
m, by sex, 1985. 

---- ------ 
Brood Year and Age Class 

--- --------- 
1983 1982 1981 1980 
-- --- ---- ---- 
0.1 0.2 1.1 0.3 1.2 0.4 1.3 2.2 Total 

Sample Dates: (August 24) 

W e  
Sample Number 3 6 4 1 5 f 12 

Percent 3.8 7.5 5.0 1.3 6.3 1.3 15.0 

Std. Esmr 2-1 3 .O 2.5 2.7 4.0 

Femdle 
Sample Number 3 
Percent 3.8 

Std. Ermr ' 2.1 

All Fish 1/ 
Sample Number 3 9 4 4 10 f 52 f 84 

Percent 3.6 10.7 4.8 4.8 11.9 1.2 61.9 1.2 100.0 

Std. Ermr 2.0 3.4 2.3 2.3 3.6 5 - 3 
--- ----- ---- 

I/ IsLcludes lmsexd fish tstals. 



Appedix Table 14. Lerqth ccmposition of the Lynn Canal g i l h t  catch of Chilbot Lake sclceye salman by sex, 
age class, and fist'Ling pniod. 1985. 

Bmod Year and Age Class -- 
1982 1981 1980 1979 1978 - - 
1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 . 2.4 3.3 

Statistical WRk 25 (June 16 - 22) 

M e  A Lggth s3: Error 
Sanple Size 

F&e Avg. L e r q t h  
Std. Esmr 
Sample Slze 

All Fish A Eength 579.1 587.5 583.5 635.0 ~8. ezlor 3.7 17.5 11.0 
Sample Size 33 2 10 1 --- 

Statistical Week 26 (June 23 - 29) 

M e  23: w 
sanpae size 

Ma Fish 1/A bzqt2-I s3: Error 
-1e S l 2 e  

M e  A rslgeR ~ 3 :  m r  
sample Size 

All Fish 1/A Length 
s3: erpor 
Saaele Size - - 

P 

Statistical && 28 (July 7 - 13) 

+!ale A L-im sZ. wmr 
Sanple Size 

M e  A k r q t h  
sa: Fxmr 
Sample Size 

---- 
Statistid Week 29 (July 14 - 20) 

M e  A m 
s 3 :  m r  
Saaple Size 

Female A W .  Eength 310.0 500.0 559.0 450.0 
Std. Fxmr 2.9 1.9 
Senple Size 2 3 92 1 

aal eisR AT. r+=-qm 310.0 499.2 
Std. hmr 1.3 
Sample Size 2 12 



Pgperllx Table 14. Lagth ccmp~siticn of tk Lynn CBlal gillnct catch of Chillrmt Lakr sodeye by -. 
age claea. and fishing period. 1985 (continued). 

Bmod Y e a r  and Agc Class 

1982 - 1981 1980 1979 1978 

1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 

Statistical Week 30 (July 21 - 27) 

m e  A Lcrgth SX m r  
Sanple Size 

Avg.- 525.0 565.0 595.0 571.2 
Std. Ermr 22.8 1.8 20.0 5.9 
Saple Size 4 112 2 13 

All Fieh 3: kze 
sample Size 

- - 

Statlstical Wedc 31  (July 28 - August 3) 

Male 3 :  305.0 504.5 
3.6 

sample Size 1 11 

Pemale A v g - I a r g t h  
Std. Ermr 
sanp1e Size 

All Fish A T .  Length 305.0 500.0 568.7 503.3 586.3 564.1 
Std. Ermr 7.7 1.4 4.4 9.0 2.8 
Sample Size 1 15 242 3 8 65 -------------- ---- 

Statistical Weds 32 (August 4 - 10) 

M e  $3: rn 
Saqle Size 

Faaale 3'. I.ensth 
Sample Size 

All Fish $3: Ee 506.4 569.5 484.0 591.3 567.8 590.0 
5.5 0.8 17.0 13.0 2.4 40.0 

Sanple Size 37 677 5 8 90 ------ 2 -------- 
Statistical Wak 33 (August 11 - 17) 

m e  A Eeragth ~2: m r  
-le Size 

Femle A Eergth s3: Ermr 
Sample Size 

All Fish $3: EzS' 
-1e Size 

~ - ------ 
Statistical weele 34 (August 18 - 24) 

Female ~vg. %rrr@-~ 495.6 561.4 506.7 596.0 572.0 
Std. Error 5.5 1.4 6.7 9.9 3.7 
Saple Size 17 254 3 5 37 

~ l n  ~ i s h  ~ v g .  ~ggth 402.2 574.6 507.5 601.9 513.5 
Std. Ermr 4.0 1.0 3.6 6.8 2.8 
sample Size 51 567 6 13 77 ------ 

-Continued- 





AppgldiXTable 15. Largth.ca~positiaof tbeL Cadgillnet catchof CNUQt Lakesxkeyesalmon, 
by sex, age class, and f i s  period, 1985. 

Braod Year and Age Class 
- - 

1981 1980 1979 1978 --- -- --- 
1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 ---- 

Statistical Week 25 (June 16 - 22) 
Male :a: 597.5 580.0 

4.9 23.9 
Sanple Size 14 4 

Female Avg. Length 495.0 571.2 565.0 
Std. Error 6.0 
m l e  Size 1 13 1 

All Fish ;a .Ler@l 495.0 584.8 577.0 . Ermr 4.6 18.7 
Sanple Size 1 --- 27 --- 5 - --- 

Statistical Week 26 (June 23 - 29) 
W e  ;2!i . Ler@l 525.0 

Error 
m l e  Size 1 

Female A Length 517.5 ~3: m r  7.5 
Sanple Size 2 

All Fish %/A . Length 520.0 2% Ellor 5.0 
m l e  Size 3 --  -- ---- ---------- -- 

Statistical Week 27 (June 30 - July 6) 

W e  Avg. Length 485.0 
SM. Eprop 
Sample size 1 

F d e  Avg. Ut-gth 
Std. Ermp 
Sample Size 

All Fish %/A krgth 485.0 SX -r 
sample- size 1 a1 3 1 5 1 ------- 

Statistical Week 28 (July 7 - 13) 
M e  Avg. Length 520.0 

Std. E . r  
-1% Size 1 

Female Avg. Lengtta 
Std. Epror 
Sgnple Size 

All Fish Avg. Lm@h 520.0 
Std. Ellor 
Saple Size 1 

statistical Wedz 29 (July 14 - 20) 
W@ 495.0 :3:Ee 20.0 

Sample Size 3 

Paaale A v g . L e n g t h  515.0 
Std. Error 15.0 
sapae Size 2 

All Fish $24 L e n g t h  503.0 585.2 546.9 612.1 588.7 
.FX~OP 12.9 1.5 9.0 6.2 2.1 

Sanple Size 5 235 8 7 142 



Appendix Table 15. kn@h mnpoaitim of the L p  Canal gillnet catch of Qlilkat Lake sodoeye salmon, 
by sex, age class, d fishing period, 1985 (canthud). 

- 
Brood Year and &p Class - 

1981 1980 1979 1978 - - 
1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 - 

statistical Weck 30 (July 21 - 27) 
W e  :a Lggth 450.0 . Ermr 

Sanple Size 1 

Female 3: w 485.0 

Sanple Size 1 

All Fish Lggth 467.5 587.2 547.9 632.0 591.1 $3: -r 17.5 2.2 5.2 5.6 3.6 
Sanple Size 2 113 7 5 41 

Statistical Week 31 (July 28 - August 3) 
W e  :3 Lggth . Enor 

saple Size 

All Biak $3 .i%qth 535.0 
Esror 

W l e  Size 1 ---- - ----- 
Statistical Week 32 (August 4 - 10) 
W e  Avg. Length 522.5 596.4 551.3 615.0 599.7 

SM. Esmr 22.5 3.8 4.5 2.6 
Sanple Size 2 36 23 1 80 

M e  $3 rJ€3qth 535.0 578.2 524.6 590.0 585.7 . Erwr 2.3 11.6 2.1 
Sample Size 1 46 13 1 1 10 

All Fish A . Length 526.7 
S a  %nar 13.6 
&le size- 3 - --------- 

Statistical Week 33 (August 19 - 17) 
m e  :a Length 

Esmr 
Sanple Size 

sremale Aq.Length 
Std. Emor 
Szmple Size 

All Fish Avg. Eggth 
Std. Error 
Smrple Size 

Statistical Week 34 (August 18 - 24) 
W e  AT. Lensth 

Std. Ermr 
sample Size 

Female A v g . t e n g t h  558.0 583.1 531.4 584.1 540.0 
Std. Enor 7.5 3.3 1.8 
Sanple Size 1 8 38 957 1 

MI Fish Avg. Length 550.0 589.5 537.8 590.8 540.0 
Std. Eraor 5 3 2.4 1.5 
sample Size 1 19 90 210 2 - 

- m n t M -  



-Table 15. LengthcanpositianoftkL CanalgillnetatchofChiUQt Lake*-, 
try sex, age class, ad fi& period, 1985 (cantinued) . 

Brood Year ard Age Class 

1981 1980 1979 1978 --- ------ 
1.2 2.1 1.3 2.2 . 1.4 2.3 3.2 2.4 3.3 

p- 

Statistical Week 35 (August 25 - 31) 
M e  3: 22P 555.0 

Sample Size 1 

Female Avg. Length 535.0 
Std. Error 20.0 
Sample Size 2 

All Fish Avg. Lggth 541.7 594.2 539.6 596.4 557.5 
Std. Error 13.3 4.4 1.8 1.1 27.5 
Sauple S i p  3 19 164 493 2 

Statistical Week 36 (Sept. 1 - 7) 
Male Avg. Length 495.0 

Std. Error 
Sample Size 1 

Female 53: Ez' 535.0 

Sanple Size 1 

All Pish Avg. fiergth 515.0 596.1 545.1 504.4 570.0 
Std. Error 20.0 4.4 2.1 1.2 17.6 
Sauple Size 2 22 153 427 3 

Statistical Week 37 (Sept. 8 - 14) 
W e  A Eength 370.0 605.5 552.0 618.5 560.8 ~3: Error 5.2 3.5 1.2 11.5 

Sauple Size 1 11 70 405 3 

Femle :3: EZ'F 
Sample Size 

A l l  Fish 23 Eglsth Ermr 
Sannsle Size 

statistical Weeks 38 - 42 (Sept. 15 - 21) Sept. 8 - 14 
W e  $3: EzF 

Sample Size 

Female . Avg. Length 
Std. Ermr 
salple Size 

All Fish A-. Length 598.8 551.3 608.7 
Std. Error 15.1 5.6 1.5 
Saple Size --- 4 26 ------- 202 ----------- 

Cmibined Periods (Vrwpighted) 

Male 23 Length 535.5 370.0 596.4 548.4 627.7 609.8 563.8 612.5 565.0 . Error 10.0 1.1 1.3 3.6 0.7 8.6 7.5 
Sample Size 11 1 445 411 15 1468 8 2 1 

Female A .Length 522.5 ~3. -r 6.3 
Snple Size 12 

MlFishl/Avg.Eength 514.3 370.0 587.5 542.3 620.8 599.6 558.5 608.3 565.0 
std. ~ r m r  5.9 0.7 1.0 3.7 0.5 7.6 6.0 
Samle Size 23 f 988 679 25 2914 10 3 1 - --- --- ------ 

1 / Ineludes mses~4 fish totals. 



PFperdix Table 16. catch of -IS Bay/ 
class, and fishing 

period, 1985. 

Bracd Year and Age Class 

Statistical Week 25 (June 16 - 22) 

Male $3: EzP 
Saqle Size 

Faoale em :2! Error 
580.0 

5.0 
&le S- 2 

All Fish - 580.0 $2: Error 
578.8 

5.0 5.3 
Szrmple Size 2 - 16 

Statistical Week 26 (June 23 - 29) 

Male $3 . Length 473.3 582.5 498.3 . En-or 16.7 5.1 21.3 
Sample Size 3 16 3 

Fapale A v g . h q t h  520.0 556.0 550.0 569.9 625.0 565.0 
Std. Error 4.3 2.7 
Saple Size 1 10 1 . 72 1 1 

All Fish % / A w e  Iergth 485.0 511.5 502.5 550.0 578.8 608.3 565.0 
Std. Error 16.6 4.2 15.6 1.7 14.2 
Sanple Size 4 30 4 1 235 3 1 

Statistical Week 27 (June 30 - July 6) 

W e  485.0 587.9 517.5 $3: 11.9 4.6 9.2 
Sanple Size 4 14 10 

Female 553.8 563.3 $ 3  29.8 5.4 
-le Size 4 15 

All Fish 1/Avg. Length 511.7 569.8 510.0 580.0 580.0 
Std. Error 19.0 3.7 9.1 1.3 17.4 
Sample Size ------ 9 42 12 377 4 --------- 

Statisticdl Week 28 (July 7 - 13) 

W e  Avg. Ler@A'l 508.3 574.5 513.3 580.0 578.8 567.5 
Std. Error 29.5 5.2 21.3 8.9 2.0 22.5 
Sanple Size 3 11 6 4 153 2 

AllBish Avy.Length  505.0 568.8 514.4 580.0 572.9 590.0 562.5 
Std. Esmr 21.1 4.8 14.5 8.9 1.6 9 .1  
Samle Size 4 25 9 4 257 1 4 ------------ ----- 

Statistical Week 29 (July 14 - 20) 

m e  $3: zz2= 578.8 425.0 
10.9 

Sample Size 4 1 

??emad@ A q . E e n g t h  400.0 571.3 
Std. Error 3.8 
Sarqple Size 1 12 

Fish A U T ' @ l  400.0 573.1 425.0 ~ 3 :  Enu)r 3.8 
=le Size 1 16 1 - - --- 

Statistical Week 30 (July 21 - 27) 

@+ale 465.0 577.5 3 20.0 8.2 
Sample Size 2 6 

F d e  Avg. Im@h 505.0 570.9 
Std. Error 4.1 
Sanple Size 1 11 

All Fish 23 UirqUl 478.3 573.2 573.3 585.0 
Error 11.6 4 .1  5.6 

-- Sanple Size ----- 3 a7 26 t ......................... 
-Continued- 



Agpndix Table 16. length canpositicm of the Lynn Canal gillnet catch of Berners Bay/ 
Chilkat thinstem 
perid, 1985 (-Z$X'. - by sex, ibge class, arad fishing 

- 
--- B r c o d  Year and Age Class ------- ---- 

1982 - 1981 - 1980 1979 -- 
0.2 0.3 1.2 0.4 1.3 1.4 2.3 

Statistical Week 31 (July 28 - August 3) 
Male 3 length . Error 

Sanple Size 

Fapale :a -Km 570.8 480.0 . Error 3.7 
W l e  Size 6 1 

A l l  Fish ;3 Eength . Error 
Sample Size 

- ------------------------- 

Statistical Week 32 (August 4 - 10) 
Male ;3 Length Error 

Sample Size 

Female Avg. length 
Std, Error 
SaDple Size 

All Fish t-3 -- Error 
Saapfe Size 

Statistical Week 33 (August 11 - 17) 
Male 3 kmgth 525.0 582.5 

Error 2.5 
%qle Size 1 2 

A l l  Fish :3 Length 525.0 512.5 583.1 
Error 6.8 7.9 

Sanple Size -------- 1 6 16 --------------- 

bSde A v g . m  487.7 580.9 507.9 580-0 586.6 565.0 581.7 
Std. Esror 9.4 2.4 8.8 8.9 1.2 11.7 
Saple Size 13 58 21 4 472 1 6 

Female Eength 516.9 566.3 507.5 550.0 569.3 558.3 560.0 :a errOr 23.3 2,1 14.5 1.2 50.2 2.9 
Sampq~e size 8 a7 4 1 377 3 3 

UlFishl/A .lkgjth 496.6 571.2 505.5 574.0 577.8 573.3 512.0 s3. -r 10.5 1.9 7.0 9, 1 0.8 24,6 7.9 
Sample Size 22 152 28 5 999 6 10 ---- --- ----- 

I/ rnlllrltss lmsexd fish totals. 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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